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NOVEL AMINOBENZOPHENONE COMPOUNDS 
FIELD OF THE INVENTION 

5 The present invention relates to a novel type of amlnobenzophenones and to their use 
in therapy. 

BACKGROUND OF THE INVENTION 

10 Aminobenzophenones are well known from the scientific as well as the patent literature. 
Thus, WO 98/32730, WO 01/05746, WO 01/05749, WO 01/05751, WO 01/05744 and 
WO 01/05745 all disclose compounds with the common core structure 



X 




wherein the phenyl ring C is substituted by amine derivatives. Moreover, WO 01/42189 
15 and WO 02/076447 disclose compounds with a similar structure, but with no nitrogen 
substituent in phenyl ring C. Finally, WO 01/90074 and Wo 02/083622 disclose 
compounds where the phenyl rings A and C respectively are replaced by heterocycles. 
The compounds disclosed in these patent application are indicated to be inhibitors of 
interleukin ip (IL-ip) and tumour necrosis factor a (TNF-a) secretion in vitro, which 
20 makes the compounds potentially useful in the treatment of inflammatory diseases 
where the production of cytokines is involved in the pathogenesis. Allegedly, 
aminobenzophenones exert their effect by inhibiting the p38 MAP kinase, which in turn 
inhibits the production of IL-ip and TNF-a. 

25 The preparation of structurally related aminobenzophenones useful as dyes for textiles 
is disclosed in Man-Made Text. India (1987), 30(6), 275-6, Man-Made Text. India 
(1986), 29(5), 224-30, and Man-Made Text. India (1985), 28(11), 425, 427-9, 431. 

SUMMARY OF THE INVENTION 

30 

It has surprisingly been found that novel aminobenzophenone derivatives are potent 
inhibitors of interleukin ip (IL-ip) and tumourYiecrosIs factor a (TNF-a) secretion in 
vitro and in vivo, suggesting their utility in the treatment and/or prevention of 
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inflammatory diseases and other conditions where the secretion and modulation of 
proinflammatory cytokines is involved in the pathogenesis. 

It has been found that amlnobenzophenone derivatives of the present Invention exert 
their anti-inflammatory effect by Inhibiting or downregulating MAP kinases, more 
specifically the p38 MAP kinase, a stress-activated protein which is an important 
element of the signal transduction pathway leading to the production of 
proinflammatory cytokines. 

The amlnobenzophenone derivatives of the present invention may furthermore be 
useful in the treatment of cancer or ophthalmic diseases or conditions. 

Accordingly, the present invention relates to a compound of general formula I 




wherein 

R x is halogen, hydroxy, mercapto, trifluoromethyl, amino, C^alkyl, C 2 - 4 alkenyl, C 2 - 
4 alkynyl, C^alkoxy, C M alkylthio, C a - 6 alkylamino, C^alkoxycarbonyl, cyano, -CONH 2 
or nitro; 

R 2 is hydrogen, halogen, hydroxy, mercapto, trifluoromethyl, amino, Ci- 4 alkyl, C 2 . 
4 alkenyl, C 2 - 4 alkynyl, d- 4 alkoxy, C^alkylthio, d-ealkylamino, C^alkoxycarbonyl, 
cyano, -CONH 2 , phenyl or nitro; 

R 3 represents one or more, same or different substituents selected from the group 
consisting of hydrogen, halogen, hydroxy, mercapto, trifluoromethyl, cyano, carboxy, 
CONH 2 , nitro, d- 4 alkyl, C 2 . 4 alkenyl, C 2 - 4 alkynyl, d- 4 alkoxy, d- 4 alkylthio, d- 4 
alkoxycarbonyl; 

R4 is hydrogen, halogen, nitro, R 8 or YiR 8 ; 



Y t is -O-, -S-, -S(O)-, -S(0) 2 -, -NR a -, -NR a C(0)VjR b -, -NR a C(0)-, -C(0)NRa-, -C(0)NRaO- 
, -C(O)-, -C(0)0-, -NRaC(0)0-, -S(0) 2 NR a -, -NR,S(0) 2 -; 
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Ra, Rb and Rc are the same or different, each representing hydrogen, d- 4 alkyl, C 2 . 
4 a1kenyl, C 2 - 4 alkynyl, C 3 - 8 carbocyclyl, d-nheterocyclyl or aryl, each of d^alkyl, C 2 - 
4 aikenyl, C 2 . 4 alkynyl, C 3 - 8 carbocyclyl, d-i 2 heterocyclyl or aryl being optionally 
substituted by one or more, same or different substltuents represented by R 7 ; 

Rs is hydrogen, d-i 0 alkyl-d-i 2 heterocyclyl, d-ioalkyl-d-izcarbocyclyl, d-i 0 alkyl/ c *- 
10 alkenyl, d-io alkynyl, C 3 . 12 carbocyclyl or d-i 2 heterocyclyl, each of d- i0 alkyl- d- 
12 heterocyclyl, d-ioalkyl-C 3 -i 2 carbocyclyl, d- 10 alkyl, d-ioalkenyl, d-io alkynyl, C 3 - 
12 carbocyclyl or d- 12 heterocyclyl being optionally substituted by one or more, same or 
different substituents represented by R 7 ; 

R 7 Is halogen, hydroxy, mercapto, trifluoromethyl, amino, d- 4 alkyl, d. 6 hydroxyalkyl, 
d. 4 alkoxy, d-4alkylthlo, d- 6 alkylamino, d- 4 alkoxycarbonyl, d-9 trialkylammonium in 
association with an anion, cyano, azldo, nitro, -S(0) 2 NH 2 , -S(0) 2 NRaRb/ -S(0) 2 R, - 
COOH, -C0NH 2 , -IMR a C(0)R', -CONHR' or -CONRR', wherein R and R' are same or 
different, each representing hydrogen or Ci-3alkyl; 

one of R 5 and Re is -COOH, -C(0)NHOH, -C(0)NHNH 2 , Y 2 R 9/ Y 2 R 9 Y 3 R 10 , d-6alkyl-Y 2 R 9 , 
d- 6 alkyl-Y 2 R 9 Y 3 Rio, C 2 - 6 alkenyl-Y 2 R 9 , C 2 - 6 alkenyl-Y 2 R 9 Y 3 R 10 , Y 2 R 9 -d- 6 -alkyl-Y 3 R 10 , Y 2 R 9 - 
d- 6 -alkenyl-Y 3 R 10/ C 3 _i 2 carbocyclyl-Y 2 R 9 , C 3 . 12 carbocyclyl-Y 2 R 9 Y 3 Rio, d_i 2 heterocyclyl- 
Y 2 R9, d-i2heterocyclyl-Y 2 R 9 Y 3 R 10 , d-i2carbocyclyl-Ci- 6 -alkyl-Y 2 R 9 , C 3 - 12 carbocyclyl-Ci- 6 - 
alkyl-Y 2 R 9 Y 3 R 10/ d- 12 heterocyclyl-d- 6 -alkyl-Y 2 R 9 , C 1 . 12 heterocyclyl-C 1 . 6 -alkyl-Y 2 R 9 Y 3 R 1 o / 
d.i2carbocyclyl-C 1 .6-alkyl-Y 3 R 10 , d-izheterocyclyl-d-e-alkyl^Rio, C^^heterocyclyl-d- 
10 alkyl, d-i2carbocyclyl-d-ioalkyl, d-ioalkyl-Ci-^heterocyclyl, d- 10 alkyl-C 3 - 
12 carbocyclyl, d-ioalkyl, d-ioalkenyl, d-io alkynyl, C 3 - 12 carbocyclyl or d- 12 heterocyclyi, 
each of which being optionally substituted by one or more, same or different 
substituents represented by R 7 , and the other is hydrogen, halogen, hydroxy, 
mercapto, trifluoromethyl, amino, d- 4 alkyl, C 2 -4alkenyl, c 2 . 4 alkynyl, d_ 4 alkoxy, d-4 
alkylthio, d-ealkylamino, d- 4 alkoxycarbonyl, cyano, -CONH 2 or nitro, 

with the proviso that when R 5 or R 6 is phenyl, Ci- 5 alkyl or C 2 - 3 alkenyl, said R 5 or R 6 is 
substituted by one or more, same or different substituents represented by R 7 (except 
three fluorine when R s or R 6 is methyl) or by YiRs, 

with the further proviso that when R s or R 6 is -COOH, Y x cannot be -NR a -, - 
NR a C(0)NRb-, -NR a C(0)- or -NRaC(0)0-, and R 3 or cannot be nitro, 
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with the further proviso that when R 2 is hydrogen, one of R 5 or R 6 is not hydrogen or 
optionally substituted (C 3 -Ci 8 heterocyclyl, Chalky!, d-yalkenyl, C 2 - 7 alkynyl or d- 
7 alkoxy); 

Y 2 is -0-, -S-, -S(0)-, -S(0) 2 -, -NR.-, -NR a C(0)NRb-/ -NRaC(O)-, -C^NR*-, -C(0)IMRaO- 
, -C(O)-, -NR.C(0)0-, -NR a S(0) 2 -, -OC(O)-, -C(0)0-, -C(0)NR a NRbC(S)NRc-, - 
C(0)NR a NR b - / or -S(0) 2 NR a -; 

R 9 is d-ioalkyl-Ci-izheterocyclyl, d-ioalkyl-d-izcarbocyclyl, d-ioalkyl, d-ioalkenyl, C 2 - 10 
alkynyl, d-izcarbocyclyl, d-izheterocyclyl, C 3 -i 2 carbocyclyl-Ci-i 0 alkyl, or d- 
12 heterocyclyl-d-ioalkyl, C 3 . 6 carbocyclyl-d-6alkenyl, d-ecarbocyclyl-d-ealkynyl, each 
being optionally substituted by one or more, same or different substituents represented 
by R 7 , 

with the proviso that when Y 2 is -O-, -NR a -, -S- or -C(0)0, and R 9 is C^alkyl, said d- 
6 alkyl is substituted by one or more, same or different substituents represented by R 7 or 
by Y 3 Rk>; 

Y 3 is -O, -S-, -S(O)-, -S(0) 2 -, -NR a -, -NR a C(0)NR b -, -NR a C(0)-, -C(0)NR a - / -C(0)NR a O- 
, -C(O)-, -NR a C(0)0-, -NR a S(0) 2 -, -OC(O)- or -C(0)O; 

R 10 is d-ioalkyl-d-izheterocyciyl, d-ioalkyl-d-^carbocyclyl, d-ioalkyl, d-ioalkenyl, d- 
10 alkynyl, d-^carbocyclyl or d-izheterocyclyl, each being optionally substituted by one 
or more, same or different substituents represented by R 7 ; 

or, when one of R 5 or Re is the group -C(0)NR a R 9 , Ra and R 9 together with the nitrogen 
atom to which they are attached form a d-i 2 heterocyclic ring optionally comprising one 
or more additional heteroatoms selected from the group consisting of O, S and N, 
optionally substituted with one or more substituents represented by R 7 ; 

or a pharmaceutical^ acceptable salt, solvate, or ester thereof. 

In another aspect, the invention relates to a pharmaceutical composition comprising a 
compound of formula I or a pharmaceutical^ acceptable salt, solvate, or ester thereof 
together with a pharmaceutical^ acceptable excipient or vehicle. 



WO 2005/009940 



5 



PCT/DK2004/000490 



In a further aspect, the invention relates to a method of preventing, treating or 
ameliorating inflammatory diseases or conditions, or ophthalmic diseases or conditions, 
the method comprising administering to a patient in need thereof an effective amount 
of a compound of formula I. 

In a further aspect, the Invention relates to a method of treating or ameliorating 
cancer, the method comprising administering to a patient in need thereof an effective 
amount of a compound of formula I. 

In a still further aspect, the invention relates to the use of a compound of formula I for 
the manufacture of a medicament for the prophylaxis, treatment or amelioration of 
inflammatory diseases or conditions, or ophthalmic diseases or conditions. 

In a still further aspect, the invention relates to the use of a compound of formula I for 
the manufacture of a medicament for the treatment or amelioration of cancer. 

In a still further aspect, the invention relates to a method for producing a compound of 
general structure I, 




wherein Ri, R 2 , R 3 , R4, Rs, and R 6 are as defined above, comprising the steps of 
a) transforming a compound general structure VI, 




wherein Hal is a halogen, and R lf R 5 and R 6 ar€*as defined above, each of which are 
Independently protected or unprotected, into an organometailic intermediate; 
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b) transmetalating said organometallic Intermediate to an organozinc intermediate; 

c) coupling said organozinc intermediate with an acid hallde of general structure V, 




V 

wherein R 2 is as defined above 1, protected or unprotected, in the presence of a 
catalyst to give a compound of general structure IV, 




IV 



wherein R lt R 2 , R 5 , and R 6 are defined as above, each of which are independently 
protected or unprotected; 

d) optionally transforming, protecting or deprotecting one or more substituents or 
functional groups of R lt R 2/ R 5 / and R 6 of the compound of general structure IV to give 
another compound of general structure IV; 

e) reducing the compound of general structure IV from step c) or d) to an amine of 
general structure III, 




wherein R lf R 2/ R 5 , and R 6 are defined as above, each of which are independently 
protected or unprotected; 

f) optionally transforming, protecting or deprotecting one or more substituents or 
functionai groups of Ri, R 2 , R 5/ and R 5 of the compound of general structure III to give 
another compound of general structure III; 
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g) coupling of the amine of general structure III from step e) or f) with a compound of 
general structure II, 




wherein L is triflate or halogen, R 3 and R4 are as defined above, each of which are 
independently protected or unprotected, to give a compound of general structure I, 
wherein R lf R 2 , R 3 , R4, *s, and R 6 are defined as above, each of which are independently 
protected or unprotected; 

h) optionally transforming, protecting or deprotecting one or more substituents or 
functional groups of R if R 2 , R 3 , FU, R5, or R 6 of the compound of general structure I from 
step g) to give a another compound of general structure I. 

In a still further aspect, the invention relates to a method for producing a compound of 
general structure I, 




wherein R 1# R 2 , R 3 , R4, R s , and Re are as defined above, comprising the steps of 
a) transforming a compound general structure Vila, 




Vila 
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wherein Hal is halogen, W is halogen or triflate, and R 2 is as defined above, protected 
or unprotected, Into an organometallic intermediate; 

b) transmetalating said organometallic intermediate to an organozinc intermediate; 

c) coupling said organozinc intermediate with an acid halide of general structure VIII, 




VIII 



wherein Ri, R 5 , and Re are as defined above, each of which are Independently protected 
or unprotected, In the presence of a catalyst to give a compound of general structure 
Ilia, 




wherein W, R lf R 2 , R 5 , and R 6 are defined as above, each of which are independently 
protected or unprotected; 

d) optionally transforming, protecting or deprotecting one or more substituents or 
functional groups of W, R lt R 2 , R 5/ and R 6 of the compound of general structure Ilia to 
give another compound of general structure Ilia; 

e) coupling of the compound of general structure Ilia from step c) or d) with an amine 
of general structure Ha, 




wherein R 3 and R4 are as defined above, each of which are independently protected or 
unprotected, to give a compound of general structure I, 
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wherein Ri, R2, R3/ FU/ R 5/ and Re are defined as above, each of which are independently 
protected or unprotected; 

f) optionally transforming, protecting or deprotecting one or more substituents or 
functional groups of R i# R 2 , R 3 , *s, or R 6 of the compound of general structure I from 
step e) to give another compound of general structure I. 

DETAILED DESCRIPTION OF THE INVENTION 
Definitions 

In the present context, the term "alky!" is intended to Indicate a univalent radical 
derived from straight or branched alkane by removing a hydrogen atom from any 
carbon atom. The alkyl chain typically comprises 1-10 carbon atoms, in particular 1-6 
carbon atoms. The term includes the subclasses normal alkyl (n-alkyl), secondary and 
tertiary alkyl, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, 
tert.-butyl, pentyl, isopentyl, hexyl and isohexyl. 

The term "alkoxy" is intended to Indicate a radical of formula OR', wherein R' is alkyl as 
defined above, e.g. methoxy, ethoxy, propoxy, butoxy, etc. 

The term "hydroxyalkyl" is intended to indicate an alkyl radical as defined above, 
wherein one or more hydrogen atoms are replaced by hydroxy. 

The term "alkenyl" is intended to indicate a mono-, di-, tri-, tetra- or pentaunsaturated 
hydrocarbon radical typically comprising 2-10 carbon atoms, in particular 2-6 carbon 
atoms, e.g. ethenyl, propenyl, butenyl, pentenyi or hexenyl. 

The term "alkynyl" is intended to indicate an hydrocarbon radical comprising 1-5 triple 
C-C bonds, the alkyne chain typically comprising 2-10 carbon atoms, in particular 2-6 
carbon atoms, such as ethynyl, propynyl, butynyl, pentynyl or hexynyl. 

The term "alkoxycarbonyl" is intended to indicate a radical of formula -COOR' wherein 
R' is alkyl as defined above, e.g. methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl, 
isopropoxycarbonyl, etc. 



WO 2005/009940 



PCT/DK2004/000490 



10 



The term "aryl" is intended to Include radicals of carbocyclic aromatic rings, in 
particular 5- or 6-membered tings, optionally fused blcyclic rings, e.g. phenyl or 
naphthyl. 

The term "heteroaryl" Is intended to include radicals of heterocyclic aromatic rings, in 
particular 5- or 6-membered rings with 1-4 heteroatoms selected from O, S and N, or 
optionally fused bicycllc rings with 1-4 heteroatoms, e.g. pyridyl, tetrazolyl, thiazolyl, 
imidazolyl, pyrazolyl, oxazolyl, Isoxazolyl, thienyl, pyrazinyl, isothiazolyl, 
benzimidazolyl, and benzofuranyl. 

The term "carbocyclyl" includes saturated and unsaturated, optionally fused bicyclic, 
hydrocarbon rings typically comprising 3-12 carbon atoms, in particular 3-8 carbon 
atoms, such as cyclopropyl, cyclopentyl, cyclohexyl and cyclooctyl; or a C3-12 
cycloalkene group, such as cycloprop-2-enyl, cyclobut-2-enyl, cyclopent-2-enyl, 
cyclohex-3-enyl, cycloocta-4-enyl, cyclohex-3,5-dienyl, indanyl, indeneyl, 1,4- 
dlhydronaphtyl, phenyl and naphtyl. The term "carbocyclyl" also includes cyclic 
hydrocarbons wherein one or more ring -CH 2 - fragments have been replaced by a - 
C(O)- fragment and /or an exo-cycllc carbon-carbon double bond, such as 
oxocyclohexyl, oxo cyclopentyl, 4-oxo-l,2,3,4-tetrahydronaphtalen-l-yl, l-oxo-1,2,3,4- 
tetrahydronaphtalen-l-yl, 2-oxocyclohex-3-en-l-yl and 2-oxocyclohex-l-en-l-yl, and 



The term "heterocyclyl" is intended to indicate saturated or unsaturated, optionally 
fused carbocyclic rings comprising 1-12 carbon atoms, such as 1-12 carbon atoms, in 
particular 1-8 carbon atoms, and comprising one or more heteroatoms selected from 
the group consisting of O, N and S, such as tetrazolyl, triazolyl, pyrrolyl, furanyl, 
morpholyl, piperazyl, thiophenyl, imidazolyl, oxazolyl, thiazolyl, pyrazolyl, pyrroildlnyl, 
pyrldinyl, pyrimidinyl, tetrahydrotiophenyl, tetrahydrofuranyl, tetrahydropyranyl, 
piperidinyl, putinyl, morpholinyl, furanyl, dioxolanyl, thiophenyl, quinolinyl, 
isoquinolinyl, 1,2-dihydroqulnolinyl, etc. The term "heterocyclyl" thus includes 
"heteroaryl" as defined above and also Includes heterocyclic groups wherein one or 
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more ring -CH 2 - fragments have been replaced by a -C(0)- fragment and/or an e 
cyclic carbon-carbon double bond, such as dloxopiperidlnyl, dioxoimidazolidine, 
dloxohexahydropyrimidine, oxopyrrolidine, l-oxo-3,4-dihydroisoqulnolin-2(lH)-yl 




The term "alkylthio" is Intended to indicate a radical of the formuia -SR, where R is 
alkyl as defined above, for example d-ioalkylthio, Chalky Ithio, methylthio, ethylthio, 
n-propylthio, 2-propylthio, etc. 

10 

The term *alky!amino" is Intended to indicate a radical of the formula -NHR or -NR 2 , 
wherein R is alkyl as defined above and includes, for example, methylamino, 
dimethylamino, di-(n-propyl)amino, n-butyl(ethyl)amino, etc. 

15 The term "halogen" is intended to indicate fluoro, chloro, bromo or iodo. 

The term "pharmaceutical^ acceptable salt" Is intended to indicate salts prepared by 
reacting a compound of formula I with a suitable inorganic or organic acid, such as 
hydrochloric, hydrobromic, hydroiodic, sulfuric, nitric, phosphoric, formic, acetic, 2,2- 

20 dichloroaetic, adipic, ascorbic, L-aspartic, L-glutamic, galactaric, lactic, maleic, L-malic, 
phthalic, citric, propionic, benzoic, glutaric, gluconic, D-glucuronic, methanesulfonic, 
salicylic, succinic, malonic, tartaric, benzenesulfonic, ethane-l,2-disulfonic, 2-hydroxy 
ethanesulfonic acid, toluenesulfonic, sulfamic or fumaric acid. Pharmaceuticaily 
acceptable salts of compounds of formula I may also be prepared by reaction with a 

25 suitable base such as sodium hydroxide, potassium hydroxide, magnesium hydroxide, 
calcium hydroxide, ammonia, or suitable non-toxic amines, such as lower aikylamines, 
for example triethylamine, hydroxy-lower aikylamines, for example 2- 
hydroxyethylamine, bis-(2-hydroxyethyl)-amine, cycloalkylamines, for example 
dicyclohexylamine, or benzylamines, for example IM,N'-dibenzylethylenedlamine, and 

30 dibenzylamine, or L-arginine or L-lyslne. 
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The term "solvate" is Intended to indicate a species formed by interaction between a 
compound, e.g. a compound of formuia I, and a solvent, e.g. alcohol, glycerol or water, 
wherein said species are in a solid form. When water Is the solvent, said species is 
referred to as a hydrate. 

The term "pharmaceutical^ acceptable ester" is intended to indicate easily hydrolysable 
esters such as alkanoyloxyalkyl, aralkanoyloxyalkyl, aroyloxyalkyl, e.g. acetoxy methyl, 
pivaloyloxymethyl, benzoyloxymethyl esters and the corresponding l'-oxyethyl 
derivatives, or alkoxycarbonyloxyalkyl esters, e.g. methoxycarbonyloxymethyl esters 
and ethoxycarbonyloxymethyl esters and the corresponding l'-oxyethyl derivatives, or 
lactonyl esters, e.g. phthalidyl esters, or dialkylaminoalkyl esters, e.g. 
dimethylaminoethyl esters. Easily hydrolysable esters Include in vivo hydrolysable 
esters of the compounds of formula I. Such esters may be prepared by conventional 
methods known to persons skilled in the art, such as method disclosed in GB patent No. 
1 490 852 Incorporated herein by reference. 

"p38 MAP kinase" is a stress-activated protein kinase existing in several isoforms 
(p38a, p38p, p38p2, p38y and p385). The p38 MAP kinase is activated by different 
stimuli including heat, chemical, osmotic, pH and oxidative stress, growth factor 
withdrawal, high or low glucose and ultraviolet radiation. p38 is also stimulated by 
agents that mediate the initial physiological response to injury, infection and 
inflammation, such as LPS and pro-inflammatory cytokines IL-ip, TNF-<x, FasL, CD40L 
and TGF-p. Like other MAP kinases, p38 is phosphorylated by kinases, including MKK3, 
MEK6 and MKK6, on a threonine and tyrosine in an activation loop (Thr-Xaa-Tyr) close 
to the ATP and substrate binding site. In turn, p38 phosphorylates and activates the 
serine-threonine protein kinases MAPKAP kinase-2, MAPKAP kinase-3, MAPKAP kinase- 
5, MNK-1 and MSK-1. It has been established that activation of p38 regulates cytokine 
biosynthesis in many cell types either directly by phosphorylating and activating 
transcription factors involved in the expression of cytokines or indirectly, e.g. by 
phosphorylating MSK-1 which, when activated, activates the transcription factor CREB. 
It has also been shown that certain pyridinyl imidazoles, e.g. SB203580, which inhibit 
p38, inhibit the production of IL-lp and TNF-ct from LPS-treated human monocytes. It 
has therefore been concluded that p38 constitutes a potentially highly interesting target 
for the development of anti-inflammatory compounds (cf. 3C Lee et al., 
Immunopharmacoiogy 47, 2000, pp. 185-201 and references reviewed therein; PR 
Young, "Specific Inhibitors of p38 MAP kinase" in Signaling Networks and Cell Cycle 
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Control: The Molecular Basis of Cancer and Other Diseases, JS Gutkind (Ed.), Humana 
Press, Inc., Totowa, NJ, and references reviewed therein). 

There are several reports on p38 MAP kinase and inflammatory cytokines in relation to 
cell growth and apoptosis, such as tumor proliferation and metastasis. Though the 
exact mechanism of p38 MAP kinase mediated cell growth regulation is not known, it Is 
believed that p38MAP kinase constitutes a potentially highly interesting target for the 
development of anti cancer drugs (S Nakada et al., Anticancer Research 21(1A), 2001, 
pp.167-171 and references cited therein; C Denkert et al., Cancer Letters 195(1), 2003 
p.p. 101-109 and references cited therein). 

Compounds of formula I may comprise asymmetrically substituted (chiral) carbon 
atoms and carbon-carbon double bonds which may give rise to the existence of 
isomeric forms, e.g. enantiomers, diastereomers and geometric isomers. The present 
invention relates to all such isomers, either in pure form or as mixtures thereof. Pure 
stereoisomeric forms of the compounds and the intermediates of this invention may be 
obtained by the application of procedures known in the art. Diastereomers may be 
separated by physical separation methods such as selective crystallization and 
chromatographic techniques, e. g. liquid chromatography using chiral stationary 
phases. Enantiomers may be separated from each other by the selective crystallization 
of their diastereomeric salts with optically active acids. Alternatively, enantiomers may 
be separated by chromatographic techniques using chiral stationary phases. Said pure 
stereoisomeric forms may also be derived from the corresponding pure stereoisomeric 
forms of the appropriate starting materials, provided that the reaction occurs 
stereoselective^ or stereospecifically. Preferably, if a specific stereoisomer is desired, 
said compound wiil be synthesized by stereoselective or stereospecific methods of 
preparation. These methods will advantageously employ chiral pure starting materials. 
Likewise, pure geometric isomers may be obtained from the corresponding pure 
geometric isomers of the appropriate starting materials. A mixture of geometric 
isomers will typically exhibit different physical properties, and they may thus be 
separated by standard chromatographic techniques well-known in the art. 

Preferred embodiments of the compound of formula I 

In a currently preferred embodiment of the compounds of formula I, Ri may be 
halogen, trifluoromethyl, C^alkyl, d^alkoxy or nitro. In particular, R x may be methyl, 
ethyl, methoxy, ethoxy, bromo, fluoro or chloro. 
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In a further preferred embodiment of the compounds of formula I, R 2 may be 
hydrogen, halogen, amino, C^alkyl or d- 4 alkoxy. In particular, R 2 may be hydrogen, 
methyl, ethyl, methoxy, ethoxy, bromo, fluoro or chloro. 

5 

In a further preferred embodiment of the compounds of formula I, R 3 rrjay be 
hydrogen, halogen, Chalky! or Ci- 4 alkoxy. In particular, R 3 may be methyi, ethyl, 
methoxy, ethoxy, bromo, fluoro or chloro. 

10 In a further preferred embodiment of the compounds of formula I, R 3 represents one 
substituent. In particular, R 3 may be in the meta position with respect to R4 and para 
with respect to -NH, or R 3 may be in the meta position with respect to R4 and ortho 
with respect to -NH, or R 3 may be in the ortho position with respect to R4 and meta 
with respect to -NH. 

15 

In a further preferred embodiment of the compounds of formula I, one of R 3 and R4 
may be fluorine. 

In a further preferred embodiment of the compounds of formula I, Y x may be -0-, -NRa- 
20 , -NRaC(0)NRb-, -NR a C(0)-, -C(0)NRa-, -NR a C(0)0- or NRaS(0) 2 . 

In a further preferred embodiment of the compounds of formula I, Rs may be Ci- 4 alkyl, 
C 2 -4alkenyl, C 2 . 4 alkynyl, C 3 . 6 carbocyclyl or d-eheterocyclyl. 

25 In a further preferred embodiment of the compounds of formula I, R4 may be Ci^alkyl, 
amino, halogen, nitro, -NHC(0)0-C 1 . 4 alkyl, -NHC(0)d-4alkyl, -NHC(0)-C 1 . 4 alkyl-COOH / 
-NHC(0)NH-C!- 4 alkyl-0H, -CH=CH-C 1 . 4 alkyl-NH 2 , -NHC(0)NH-d- 4 alkyi, -NHC(0)NH-d- 
ecycloalkyl, NHC(0)CF 3 or -NHC(0)0-Ci- 6 cycloaikyl. In particular, R4 may be methyl, 
ethyl, amino, bromo, fluoro, chloro, nitro, -NHC(0)OCH 2 CH 3 , -NHC(0)CH 2 CH 3 , - 

30 NHC(0)CH 3/ -NHC(0)CH 2 CH 2 COOH, -NHC(0)NHCH 2 CH 2 OH, -CH=CHCH 2 NH 2 , - 

NHC(0)NHCH 2 CH 3 , -NHC(0)NH-cyciohexyl, NHC(0)CF 3 or -NHC(0)0-cyciopentyI. 

In a further preferred embodiment of the compounds of formula I, R 7 may be halogen, 
hydroxy, amino, -S(0) 2 CH 3 , trifluoro methyl, cyano, d^hydroxyalkyl, C^alkoxy, d- 
35 4 alkyl, d- 4 alkylthio, C^alkylamino, Ci- 4 alkoxycarbonyl, -COOH, -CONH 2/ -S(0) 2 NH 2 , 
azido, -CONR' or -CONRR', wherein R and R' are as defined above. In particular, R 7 
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may be methyl, ethyl, methoxy, ethoxy, hydroxy, methoxycarbonyl, ethoxycarbonyl, 
dlmethylamlno, ethylamino, amino, -COOH, fluoro, chloro, bromo, -CONH 2 , -S(0) 2 NH 2 , 
azldo, methylthio, -S(0) 2 CH 3 , trlfluoromethyl, cyano or hydroxymethyl. 

5 In a further preferred embodiment of the compounds of formula I, one of R 5 and Re 

may be Y 2 R 9 , d-4a!kyl-Y 2 R 9/ Y 2 R 9 Y 3 R 10 , d- 4 alkyl-Y 2 R 9 Y 3 R 10 , d^alkenyl-Y^, C 2 - 4 alkenyl- 
Y 2 R 9 Y 3 R 10 , Y 2 R 9 -C 1 . 4 -alkyl-Y 3 Rio, Y 2 R 9 -C 2 . 4 -alkenyl-Y 3 R 10 , d-eheterocyclyl-d-4-alkyl- 
Y 2 R 9 , C^alkyl-d-eheterocyclyl, d- 4 alkyl-C 3 - 6 carbocyclyl, d-ecarbocyclyl-C^alkyl, d- 
4 alkyl substituted by R 7 , d^alkenyl, C 2 . 4 alkynyl, d-ecarbocyclyl, d-eheterocyclyl, - 

10 COOH, -C(0)NHOH, or C(0)NHNH 2 , and the other is hydrogen, halogen, d^alkyl or Ci- 
4 alkoxy. In particular, R 5 may be Y 2 R 9 , Ci- 4 alkyl-Y 2 R 9 , Y 2 R 9 Y 3 Ri 0 , d-4alkyl-Y 2 R 9 Y 3 Ri 0 , d- 
4 alkenyl-Y 2 R9, C 2 - 4 aikenyl-Y 2 R 9 Y 3 Ri 0 , Y 2 R 9 -Ci- 4 -alkyl-Y 3 Rio, Y^-d^-alkenyl-YsRio, d- 
6 heterocyclyl-d-4-alkyl-Y 2 R 9/ Ci^alkyl-Ci-eheterocyclyl, d^alkyl-d-ecarbocyclyi, C 3 - 
6 carbocyclyl-d- 4 alkyl, d- 4 alkyl substituted by R 7 , C 2 ^alkenyl, C 2 . 4 alkynyl, C 3 - 

15 6 carbocyclyl, d-eheterocyclyl, -COOH, -C(0)NHOH, or C(0)NHNH 2 , and R 6 is hydrogen, 
halogen, d- 4 alkyl or Ci- 4 alkoxy. In particular one of R s and Re is Y 2 R 9 , Y 2 R 9 Y 3 R 10/ 
phenyl, methylphenyl, methyl, propenyl, phenyl-Y 2 R 9 , methyl-Y 2 R 9 , tetrazole, ethynyl, 
triazole, thiadiazole, dihydrooxazole, triazole-Y 2 R 9/ -COOH, -C(0)NHOH, or C(0)NHNH 2 , 
and the other is hydrogen, fluoro, chloro, methyl or methoxy. 

20 

In a further preferred embodiment of the compounds of formula I, R 5 is hydrogen. 
In a further preferred embodiment of the compounds of formula I, R 6 is hydrogen. 

25 In another embodiment of the present invention, when R 2 is hydrogen and one of R 5 or 
Re is not hydrogen or optionally substituted (C 3 -Ci 8 heterocyclyl, d- 7 alkyl, C 2 . 7 alkenyl, 
C 2 - 7 alkynyl or d- 7 alkoxy), said optionally substituted (C 3 -Ci8 heterocyclyl, d- 7 alkyl, C 2 - 
7 alkenyl, C 2 . 7 alkynyl or d- 7 alkoxy) is C 3 -Ci 8 heterocyclyl, Ci. 7 alkyl, C 2 . 7 alkenyl, C 2 . 
7 alkynyl or Ci- 7 alkoxy independently substituted by one or more, halogen, hydroxy, 

30 cyano, Ci- 7 alkyl, Ci- 7 alkoxy, C 3 -C 18 heterocyclyl or -NR x R y , where R x and R y are 
independently hydrogen or Ci- 7 alkyl, 

wherein the latter d. 7 alkyl, C^alkoxy, C 3 -C 18 heterocyclyl or -NR x R y substituents may 
be further substituted by one or more substituents independently selected from 
halogen, hydroxy, cyano, Ci- 7 alkyl, d- 7 alkoxy, C 3 -Ci 8 heterocyclyl or -NR x R y , where R x 
35 and R y are as defined above; 
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In a further preferred embodiment of the compounds of formula I f Y 2 may be -0-, -NRa- 
, -NRaC(0)NIV, -NRaCCOK -C(0)NRa-, -C(0)NRaO, -C(O)-, -NRaC^O-, -NRaS(0) 2 -, - 
C(0)NRaNRb- or -S(0) 2 NR a -. 

5 In a further preferred embodiment of the compounds of formula I, Y 3 may be -O-, - 
NR a C(0)-, -C(0)NIV, -C(O)-, -C(0)0 or -NRaC(0)O. 

In a further preferred embodiment of the compounds of formula I, R 9 may be Ci- 4 alkyl- 
d- 6 heterocyclyl, C^alkyl-Ca-ecarbocyclyl, Ci- 6 alkyl, C 2 . 4 alkenyl, C 2 - 4 alkynyl, C 3 - 

10 locarbocyclyl, Ci- 6 heterocyclyl, Ca-ecarbocyclyl-d-ealkyl, Cx-eheterocyclyl-Ci-ealkyl, C 3 . 
6 carbocyclyl-C 2 -4alkenyl or C 3 -6carbocyclyl-C 2 -4alkynyl. In particular, R 9 may be Ci- 
4 heterocyclyl, C^alkyl, Ci-salkyl-d-sheterocyclyl, C 6 -i 0 carbocyclyl, Ci- 3 alkyl- 
Qcarbocyclyl, C 3 alkenyl, Cscarbocyclyl-dalkyl, C 6 carbocyclyl-C 3 alkenyl or 
C 6 carbocyclyl-C 2 alkynyl. More specifically, R 9 may be morphollnyl, propylmorpholinyl, 

15 piperazlnyl, methyl, ethyl, n-propyl, n-butyl, tert-butyl, isobutyl, hexyl, isopropyl, 

dimethylpropyl, methyltetrahydrbfuranyl, methylpyridinyl, ethylpiperazinyl, cyclohexyl, 
propyloxopyrrolidlnyl, benzyi, methylcyclohexyl, propylphenyl, ethylphenyl, 
ethylmorpholinyl, allyl, ethylfuranyl, phenyl, methyldioxoimidazolidinyl, 
dioxohexahydropyrimidinyl, thiazolyl, methyiphenyl, ethylphenyl, methyldloxolanyl, 

20 methylthiazolyl, propenylphenyl, methylftiranyl, thiophenyl, tetrahydropyranyl or 
ethynylphenyl. 

In a further preferred embodiment of the compounds of formula I, R i0 may be Ci- 4 alkyl, 
C 2 _ 4 alkenyl, C 3 - 6 carbocyclyl or Ci- 6 heterocyclyl. In particular, R 10 may be methyl, ethyl, 
25 methacryl, tert-butyl, tetrahydropyranyl or ethenyl. 

In a further preferred embodiment of the compounds of formula I, said heterocycle or 
heterocyclyl as above may contain one or two oxygen atoms or one sulphur atom, 
and/or up to two nitrogen atoms, or three or four nitrogen atoms, wherein optionally 
30 one or two CH 2 ring fragments is/are replaced by one or two -C(O)- fragments 
respectively. 

In a further preferred embodiment of the compounds of formula I, Ra, Rb, or Rc 
independently represent hydrogen, methyl, ethyl, 2-hydroxyethyl or 2-methoxyethyl. 

35 
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Specific examples of compounds of formula I may be selected from the group 
consisting of 

[2-Chloro-4-(4-fluoro-2-methylphenyiamino)phenyl]-[2-methyl-5-(morphoiine-4- 
carbonyl)phenyl]-methanone (Compound 101), 

[2-Chloro-4-(4-fluoro-2-methylphenylamino)phenyi]-[2-methyl-5-(4-methyl- 

p!perazlne-l-carbonyl)phenyl]-methanone (Compound 102), 
3-[2-Chloro-4-(4-fluoro-2-methylphenylamino)benzoyl]-A/-methoxy-4 / /V- 

dimethylbenzamide (Compound 103), 
3-[2-Chloro-4-(4-fluoro-2-methylphenylam 

2- ylmethyi)benzamide (Compound 104), 

3- [2-Chloro-4-(4-fiuoro-2-methylphenylamlno)benzoyl]-4,/V-dimethyl-A/- 
(tetrahydrofuran-2-ylmethyi)benzamide (Compound 105), 

3-[2-Chloro-4-(4-fluoro-2-methyl-phenylamino)benzoyl]-/V-(2-methoxyethyl)-4- 
methylbenzamlde (Compound 106), 

3-[2-Chloro-4-(4-fluoro-2-methylphenylamino)benzoyl]-4-methyl-/V-(3-morpholin-4-yl- 
propyl)berizamide (Compound 107), 

[2-Chloro-4-(4-fiuoro-2-methylphenylamino)phenyl]-{5-[4-(2- 

methoxyethyl)piperazine-l-carbonyl]-2-methylphenyl>-methanone (Compound 108), 
3-[2-Chloro-4-(4-fluoro-2-methylphenylamino)benzoyl]-4-methyl-/V-pyridin-4- 
ylmethylbenzamide (Compound 109), 

3-[2-Chloro-4-(4-fiuoro-2-methylphenylamino)benzoyl]-4-methyl-/V-pyridin-2- 
ylmethylbenzamide (Compound 110), 

3-[2-Chloro-4-(4-fluoro-2-methyl-phenylamino)-benzoyl]-4-methyl-yV-pyridin-3- 
ylmethyl-benzamide (Compound 111), 

3-[4-(2-Aminophenylamino)-2-chlorobenzoyl]-/V-(2-hydroxyethyl)-4-methylbenzamide 
(Compound 112), 

3-[4-(2-Amlno-4-bromophenylamino)-2-chlorobenzoyl]-/V-(2-hydroxyethyl)-4- 
methylbenzamide (Compound 113), 

3-[4-(4-Bromo-2-methylphenylamino)-2-chlorobenzoyl]-/V-(2-hydroxyethyl)-4- 
methylbenzamide (Compound 114), 

3-[2-Chloro-4-(2,4-difluorophenylamino)benzoyl]-/V-(2-hydroxyethyl)-4- 
methylbenzamide (Compound 115), 

3-[4-(2-Amlnophenylamino)-2-chlorobenzoyl]-/V-(2-methoxyethyl)-4-methylbenzamlde 
(Compound 116), 

3-[4-(2-Aminophenylamino)-2-chlorobenzoyl]-yV-ethyl-4-methylbenzamide (Compound 
117), 
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3-[4-(2-Amlnophenylamino)-2-chlorobenzoyl]-AK^ 
(Compound 118), 

3-[2-Chloro-4-(4-fluoro-2-methylphenylam 

methyl benzamide (Compound 119), 
5 3-[2-Chloro-4-(4-chloro-2-fluoro-phenylamino)-benzoyl]-/V-(2-hydroxy-ethyl)-4- 

methyl-benzamide (Compound 120), 

3-[2-Chloro-4-(4-chloro-2-fluoro-phenylamino)-benzoyl]-4,/V-dimethyl-benzamide 
(Compound 121), 

(2-{3"[2-Chloro-4-(4-chloro-2-fluoro-phenylamino)-benzoyl]-4-methyl-benzoylamino}- 

10 acetylamino)-acetic acid ethyl ester (Compound 122), 

{3-[2-Chloro-4-(4-chloro-2-fiuoro-phenylamino)-benzoyl]-4-methyl-benzoylamlno>- 

acetic acid ethyl ester (Compound 123), 

3-[2-Chloro-4-(4-chloro-2-fluoro-phenylamlno)-benzoyl]-/V-(2-methoxy-ethyl)-4- 

methyl-benzamide (Compound 124), 
15 3-[2-Chloro-4-(4-chloro-2-fluoro-phenylamlno)-benzoyI]-/V-cyclohexyl-4-methyl- 

benzamide (Compound 125), 

3-[2-Chloro-4-(4-chloro-2-fluoro-phenylamino)-benzoyl]-A/-ethyl-4-methyl-benzamide 
(Compound 126), 

3-[2-Chloro-4-(4-chloro-2-fluoro-phenylamlno)-benzoyI]-/V-(6-hydroxy-hexyl)-4- 

20 methyl-benzamide (Compound 127), 

3-[2-Chloro-4-(4-chloro-2-fluoro-phenylamino)-benzoyl]-/V-lsopropyl-4-methyl- 

benzamide (Compound 128), 

3-[2-Chloro-4-(4-chloro-2-fluoro-phenylamino)-benzoyl]-/V-lsobutyl-4-methyl- 

benzamlde (Compound 129), 
25 3-[2-Chloro-4-(4-chIoro-2-fluoro-phen 
methyl-benzamide (Compound 130), 

3-[2-Chloro-4-(4-chloro-2-fIuoro-phenylamino)-benzoyl]-yv-(3-methoxy-propyl)-4- 
methyl-benzamide (Compound 131), 

3-[2-Chloro-4-(4-chloro-2-fluoro-phenylamino)-benzoyl]-4-methyl-/V-[3-(2-oxo- 
30 pyrrolidin-l-yl)-propyl]-benzarnide (Compound 132), 

3- [2-Chloro-4-(4-chloro-2-fluoro-phenyIamino)-benzoyl]-/V-(2-dimethylamino-ethyl)-4- 

methyl-benzamide (Compound 133), 

2-Methyl-acrylic acid 2-{3-[2-chloro-4-(4-chloro-2-fluoro-phenylamino)-benzoyl]-4- 
methyl-benzoylamino}-ethyl ester (Compound 134), 
35 3-[2-Chloro-4-(4-chloro-2-fluoro-phenylamino)-benzoyl]-/V-cis-(4-hydroxy-cyclohexyl)- 

4- methyI-benzamide (Compound 135), 
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3-[2-Chloro-4-(4-chloro-2-fIuoro-phenylamino)-benzoyl]-/V-trans-(4-hydroxy- 
cyclohexyl)-4-methyl-benzamide (Compound 136), 

(2-{3-[2-Chloro-4-(4-chloro-2-fIuoro-phenylamino)-benzoyl]-4-methyl-benzoylamino}- 
ethyl)-carbamic acid tert-butyl ester (Compound 137), 
5 /v-(2-Amlno-ethyl)-3-[2-chloro^ 
benzamlde (Compound 138), 

(2-{3-[2-Chloro-4-(4-chloro-2-fluoro-phenylamino)-benzoyl]-4-methyl-benzoylamino}- 
acetylamino)-acetic acid (Compound 139), 

3-[2-Chloro-4-(2 / 4-dif!uoro-phenylamino)-benzoyl]-/V-(2-hydroxy-ethyl)-4-met^ 

10 benzamide (compound 140), 

3-[2-Chloro-4-(2,4-difluoro-phenylamto^ 
benzamide (compound 141), 

3-[2-Chloro-4-(2,4-dlfluoro-phenylamino)-benzoyl]-yV-(2-fluoro-ethyl)-4-methoxy- 

benzamide (compound 142), 
15 3-[2-Chloro-4-(2,4-dlfluoro-phenylamino)-benzoyl]»/V-(2,3-dihydroxy-propyl)-4- 

methoxy-benzamide (compound 143), 

/V-Carbamoylmethyl-3-[2-chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methoxy- 
benzamlde (compound 144), 

/V-CarbamoyImethyl-3-[2-chloro-4-(2,4-difluoro--phenylamino)-benzoyl]-4-methyl- 

20 benzamide (Compound 145), 

yv-Benzyl-3-[2-chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyl-benzamide 

(compound 146), 

3-[2-Chloro-4-(2,4-dif!uoro-phenylamino)-benzoyl]-/V-(2-fiuoro-ethyl)-4-methyl- 

benzamide (compound 147), 
25 3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyi]-4-methyl-/V-(2,2,2-trifluoro-ethyl)- 

benzamide (compound 148), 

3-[2-Chioro-4-(2,4-difluoro-phenylamino)-benzoyl]-/V-ethyl-4-methyl-benzamide 
(compound 149), 

3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-/V-c^c!ohexylmethyI-4-methyl- 

30 benzamide (compound 150), 

3-[2-Chioro-4-(2,4-difiuoro-phenylamino)-benzoyl]-/V-(2-hydroxy-propyl)-4-methyl- 

benzamide (compound 151), 

3-[2-Chioro-4-(2,4-difluoro-phenylamlno)-benzoyl]-/V-(2,3-dihydroxy-propyi)-4- 

methyl-benzamide (compound 152), 
35 3-t2-Chloro-4-(2,4-difluoro-phenylamino)-ben?oyl]-/V-(l-hydroxymethyi-propyl)-4- 

methyi-benzamide (compound 153), 
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3-[2<:hloro-4-(2,4-dlfluoro-phenylam 
propyl)-benzam1de (compound 154), 
3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzo 

benzamide (compound 155), 

3- [2-Chloro-4-(2 / 4-difluoro-phenylamino)-benzoyl]-/V-(2-hydroxy-l / l»dimethyl-ethyl)- 

4- methyl-benzamide (compound 156), 

3-[2-Chloro-4-(2,4-difluoro-phenyIamino)-benzoyl]-yV-(2-hydroxy-l-hydroxymethyl-l- 
methyl-ethyl)-4-methy1-benzamide (compound 157), 

{3-[2»Chloro-4-(2,4-difluoro-phenylamino)~benzoyl]-4«methyl-benzoyIamino}-acetic 
acid ethyl ester (compound 158), 

3-[2-Chloro-4-(2 / 4-difluoro-phenylamino)-benzoyl]-/V-(4-hydroxy-butyl)-4-methyl- 
benzamide (compound 159), 

3- [2-Chloro-4-(2 / 4-difluoro-pheny!amlno)-benzoyl]-/V-(3-hydroxy-l,l-dimethyl-butyl)- 

4- methyl-benzamide (compound 160), 

3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyl-/V-(3-phenyl-propyl)- 
benzamide (compound 161), 

(R)-3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-/V-(l-hydroxymethyl-3-methyl-- 
butyl)-4-methyl-benzamide (compound 162), 

3-[4-(2,4-Difluoro-phenylamino)-benzoyl]-/V-(2-fluoro-ethyl)-4-methy!-benzamide 
(compound 163), 

3-[2-ChIoro-4-(2,4-dlfluoro>phenylamino)-benzoyl]-/V-isopropyl-4-methyl-benzamide 
(compound 164), 

3-[2-Chloro-4-(2 / 4-d!fluoro-phenylamino)-benzoyl]-yv-cyclohexyl-4-methyl-benzamide 
(compound 165), 

3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-yV-(2,2-difluoro-ethyl)-4-methyl- 
benzamide (compound 166), 

5- {3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyl-benzoylamino}-4-oxo- 
pentanoic acid methyl ester (compound 167), 

/V-[(2-Carbamoyl-ethylcarbamoyl)-methyl]-3-[2-chloro-4-(2,4-difluoro-phenylamino)- 
benzoyl]-4-methyl-benzamide (compound 168), 

(2-{3-[2-Chloro-4-(2,4-difiuoro-phenylamino)-benzoyl]-4-methyl-benzoylamino}- 
acetylamino)-acetic acid ethyl ester (compound 169), 

A/-Allyl-3-[2-chloro-4-(2,4-difiuoro-phenylamino)-benzoyI]-4-methyhbenzamide 
(compound 170), 

3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyl-/V-(2-sulfamoyl-ethyl)- 
benzamide (compound 171), 
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/V-(2-Acetylamino-ethy1)-3- 
benzamlde (compound 172), 

3-[2-Chloro-4-(2,6-dlfluoro-phenylamino)-benzoyl]-/V-(2-hydroxy-ethyl)-4-m 

benzamlde (compound 173), 
5 3-[2-Chloro-4-(2,6-dlfluoro-phenylamino)-benzoyl]-/V-(2-fluoro-ethyl)-4-methoxy- 

benzamide (compound 174), 

3-[2-Chloro-4-(2,6-difluoro-phenylamino)-benzoyl]-/V-(2,3-dlhydroxy-propyl)-4- 

methoxy-benzamide (compound 175), 
3-[2-Ch1oro-4-(2,6-difluoro-phenylamino)-b^ 

10 benzamide (compound 176), 

3-[2-Chloro-4-(2,6-difluoro-phenylamino)-benzoyl]-4-methoxy-A/-phenethyl-benzamide 

(compound 177), 

3- [2-Chloro-4-(2,6-dlfluoro-phenylamino)-benzoyl]^ 

4- methoxy-benzamide (compound 178), 

15 3-[2-Chloro-4-(2,6-difluoro-phenylamino)-benzoyl]-4-^^ 
ethyl)-benzamide (compound 179), 

3-[2-Chloro-4-(2,6-difluoro-phenylamino)-benzoyi]-/V-(2-hydroxy-l-hydroxymethyl-l- 
methyl-ethyl)-4-methoxy-benzamide (compound 180), 

3-[2-Chloro-4-(2,6-difluoro-phenylamino)-benzoyl]-/V-(2-hydroxy-ethyl)-4-methoxy-yV-- 

20 methyl-benzamide (compound 181), 

{3-[2-Chloro-4-(2,6-dlfluoro-phenylamino)-benzoyl]-4-methoxy-benzoylamino}-acetic 

acid ethyl ester (compound 182), 

(2-{3-[2-Chloro-4-(2,6-difluoro-phenylamino)-benzoyl]-4-methoxy-benzoylamino}- 

acetylamino)-acetic acid ethyl ester (compound 183), 
25 3-[2-Chloro-4-(2,6-difluoro-phenylamino)-benzoyl]-/V,/V-bis-(2-hydroxy-ethyl)-4- 

methoxy-benzamide (compound 184), 

3-[2-Chloro-4-(2 / 6-difluoro-phenylamlno)-benzoyl]«4-methoxy-/V,/V-bis-(2-methoxy- 
ethy1)-benzamide (compound 185), 

3-[2-Chloro-4-(3-fluoro-2-methyl-phenylamino)-benzoyl]-/V-(2-hydroxy-ethyl)-4- 

30 methyl-benzamide (compound 186), 

3-[2-Chloro-4-(3-fluoro-2-methyl-phenylamlno)-benzoyl]-4-methyh/V-(2,2,2-trifluoro- 

ethyl)-benzamide (compound 187), 

3-[2-Chloro-4-(2-chloro-4-fluoro-phenylamino)-benzoyl]-/V-(2-hydroxy-ethyl)-4- 

methyl-benzamide (compound 188), 
35 3-[2-Chloro-4-(2-chloro-4-fluoro-phenylamino)-benzoyl]-4-methyl-A/-(2,2,2-trifluoro- 

ethyl)-benzamide (compound 189), 
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3-[2-Chloro-4-(4-f1uoro-pheny!amlno)-benzoyl]-/V-(2-hydroxy-ethyl)-4-methyl- 
benzamlde (compound 190), 

3-(2-Chloro-4-phenylamino-benzoyl)-WK2-hydroxy-ethyl)-4-methyl-benzamide 
(compound 191), 

5 3-[2-Chloro-4-(3 # 5-dlfluoro-phenylamino)-benzoyl]-/V-(2-hydroxy-ethyl)-4-methyl- 
benzamide (compound 192), 

3-[2-Chloro-4-(3-fluoro-phenylamino)-benzoyl]-/V-(2-hydroxy-ethyl)-4-methyl- 
benzamlde (compound 193), 

3-[2-Chloro-4-(4-fluoro-phenylamino)-benzoyl]-/V-(2-hydroxy-ethyl)-4-methoxy- 

10 benzamide (compound 194), 

3-(2-Chloro-4-phenylamino-benzoyl)-/V-(2-hydroxy-ethyl)-4-methoxy-benzamide 

(compound 195), 

3-[2-Chloro-4-(4-fluoro-phenylamino)-benzoyl]-A/-(2,2-difluoro-ethyl)-4-methoxy- 

benzamlde (compound 196), 
15 3-[2-Chloro-4-(4-fluoro-phenylamino)-benzoyI]-/V-(2-fluoro-ethyl)-4-methoxy- 

benzamide (compound 197), 

3-[2-Chloro-4-(4-fluoro-phenylamino)-benzoyl]-yv-(2,3-dihydroxy-propyl)-4-methoxy- 
benzamide (compound 198), 

/V-Carbamoylmethyl-3-[2-chloro-4-(4-fluoro-phenylamino)-benzoyl]-4-methoxy- 

20 benzamide (compound 199), 

3-(2-Chloro-4-phenylamlno-benzoyl)-/V-(2,2-difluoro-ethyl)-4-methoxy-benzamide 

(compound 200), 

3- (2-Chloro-4-phenylamino-benzoyl)-A/-(2-fluoro-ethyl)-4-methoxy-benzamide 
(compound 201), 

25 3-(2-Chloro-4-phenylamino-benzoyl)-/V-(2,3-dihydroxy-propyl)-4-methoxy-benzamlde 
(compound 202), 

A/-Carbamoylmethyl-3-(2-chloro-4-phenylamino-benzoyl)-4-methoxy-benzamide 
(compound 203), 

4- Chloro-3-[2-chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-/V-(2-hydroxy-ethyl)- 

30 benzamide (compound 204), 

(2-{3-Chloro-4-[5-(2-hydroxy-ethylcarbamoyl)-2-methyl-benzoyl]-phenylamino>- 

phenyl)-carbamic acid ethyl ester (compound 205), 

3-[2-Chloro-4-(2-propionylamino-phenylamino)-benzoyl]-/V-(2-hydroxy-ethyl)-4- 

methyl-benzamide (compound 206), 
35 3-[4-(2-Acetylamino-phenylamino)-2-chloro-ben 
benzamide (compound 207), 
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/V-(2-{3-Chloro-4-[5-(2-hydrox^^^ 
phenyl)-succlnamic acid (compound 208), 

3-(2-Chloro-4-{2-[3-(2-hydroxy-ethyl)-ureido]-phenylamino>-benzoyl)-A/-( 
ethyl)-4-methyl-benzamide (compound 209), 

[2-Chloro-4-(4-fluoro-2-methyl-pheny!amlno)-phenyl]-[2-methyl-4-(morpholine-4- 
carbonyl)-phenyl]-methanone (compound 210), 

[4-(2-Amino-phenylamlno)-2-chloro-phenyl]-{2-methyl-4-[2-(tetrahydro-pyran-2- 
yloxy)-ethoxy]-phenyl}-methanone (compound 211), 
[4-(2~Amino-phenylamino)-2-chloro-ph^ 
methanone (compound 212), 

[4-(2-Amino-4-bromo-phenylamino)-2-chloro-phenyI]-{2-methyl-4-[2-(tetrahydro- 
pyran-2-yloxy)-ethoxy]-pheny (compound 213), 

[4-(2-Amlno-4-bromo-phenylamino)-2-chloro-phenyl]-[4-(2-hydroxy-ethoxy)-2- 
methyl-phenyl]-methanone (compound 214), 

[4-(2-Amino-4-bromo-phenylamino)-2-chloro-phenyl]-{2-methyl-4-[3-(tetrahydro- 

pyran-2-yloxy)-propoxy]-phenyl}-methanone (compound 215), 
[4K2-Amino-4-bromo-phenylamino)-2--chloro-phenyl]-[4-(3-hydroxy-propoxy)-2- 

methyl-phenyl]-methanone (compound 216), 

[4-(2-Amino-4-bromo-phenylamino)-2-chloro-phenyl]-[4-(2-fluoro-ethoxy)-2-methyl- 
phenyl]-methanone (compound 217), 

[4-(4-Bromo-2-methyl-phenylamino)-2-chloro-phenyl]-[4-(2-fluoro-ethoxy)-2-methyl- 
phenyl]-methanone (compound 218), 

[4-(2-Amino-4-bromo-phenylamino)-2-ch!oro-phenyl]-[4-(2-methoxy-ethoxy)-2- 
methyl-phenyl]-methanone (compound 219), 

[4-(4-Bromo-2-methy!-phenylamino)-2-chloro-phenyl]-{2-methyl-4-[2-(tetrahydro- 

pyran-2-yloxy)-ethoxy]-phenyl}-methanone (compound 220), 
[4-(4-Bromo-2-methy!-phenyiamino)-2-chloro-phenyl]-[4-(2-hydroxy-ethoxy)-2- 

methyl-phenyl]-methanone (compound 221), 
[4-(2-Azido-ethoxy)-2-methyl-p^ 
phenyl]-methanone (compound 222), 

[4-(2-Amino-ethoxy)-2-methyl-phenyl]-[4-(4-bromo-2-methyl-phenylamino)-2-chloro- 
phenyl]-methanone (compound 223), 

[4-(2-Bromo-phenylamino)-2-chloro-phenyl]-{2-methyl-4-[2-(tetrahydro-pyran-2- 
yloxy)-ethoxy]-phenyl}-methanone (compound 224), 

{4-[2-(3-Amino-propenyI)-phenylamino]-2-chloro-phenyl}-{2-methyl-4-[2- 
(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-methanone (compound 225), 
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{4-[2-(3-Amino-propenyl)-phenylam 

methyI-phenyl]-methanone (compound 226), 

l-(2-{3-Chloro-4-[4-(2-hydroxy-ethoxy)-2^ 

ethyl-urea (compound 227), 
5 i-[5-Bromo-2-(3-chloro-4-{2-methyl-4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]- 

benzoyl}-phenylamino)-phenyl]-3-ethyl-urea (compound 228), 
l-(5-Bromo-2-{3-chloro-4-[4-(2-hydroxy-ethoxy)-2-methyl-benzoyl]-phenylamino}- 

phenyl)-3-ethyI-urea (compound 229), 
l-[5-Bromo-2-(3-chloro-4-{2-met^ 
10 benzoyl}-phenylamlno)-phenyl]-3-cyclohexyl-urea (compound 230), 

l-[5-Bromo-2-(3-chloro-4-{2-methyl-4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]- 
benzoyl}-phenylamino)-phenyl]-3-(2-hydroxy-ethy!)-urea (compound 231), 
l-(5-Bromo-2-{3-chloro-4-[4-(2-hydroxy-ethoxy)-2-methyl-benzoyl]-phenyiamino}- 

phenyl)-3-(2-hydroxy-ethyl)-urea (compound 232), 
15 /V-[5»Bromo-2-(3-chloro-4-{2-methyl-4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]- 
benzoyl}-phenylamino)-phenyl]-succinamic acid (compound 233), 
(4-Ally!oxy-2-methyl-pheny!)-[4-(2-amino-4-bromo-phenylamlno)-2-chloro-phenyl]- 

methanone (compound 234), 

A/-{2-[4-(4-Allyloxy-2-methyl-benzoyl)-3-chloro-pheny!amino]-5-bromo-phenyl}- 

20 acetamide (compound 235), 

l-{2-[4-(4-Allyloxy-2-methyl-benzoyl)-3-chloro-phenylamino]-5-bromo-phenyl}-3- 

ethyl-urea (compound 236), 

{2-[4-(4-Allyloxy-2-methyl-benzoyl)-3-chloro-phenylamino]-5-bromo-phenyl}- 

carbamic acid ethyl ester (compound 237), 
25 A/-{2-[4-(4-Allyloxy-2-methyl-benzoyl)-3-chloro-phenylamino]-5-bromo-phenyl>-2,2,2- 

trifluoro-acetamide (compound 238), 

A/-{2-[4-(4-Allyloxy-2-methyl-benzoyl)-3-chloro-phenylamino]-5-bromo-phenyl}- 
succinamic acid (compound 239), 

{2-[4-(4-AHyloxy-2-methyl-benzoyl)-3-chloro-phenylamino]-5-bromo-phenyl}- 

30 carbamic acid cyclopentyl ester (compound 240), 

/V-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyI]-4-methyl-phenyl}-3-methoxy- 

propionamide (compound 241), 

yV-{3-[2-Chioro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyi-phenyl}-propionamide 
(compound 242), 

35 /V-{3-[2-Chloro-4-(2,4-dlfluoro-phenylamino)-benzoyl]-4-methyl-phenyl}-2-(2- 
methoxy-ethoxy)-acetamide (compound 243), 
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/V-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-^^ 

4-yl-proplonamlde (compound 244), 
/V-{3-[2-Chloro-4-(2,4-difluoro-pheny^ 
propionamide (compound 245), 
/V-{3-[2-Chloro-4-(2,4-difluoro-phenyta 
propionamide (compound 246), 

A(-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyl-phenyl>-2-hydroxy- 
benzamlde (compound 247), 

/V-{3-[2-Chloro-4-(2,4-difiuoro-phenyiamino)-benzoyl]-4-methyl-phenyi}-2-(2,5-dioxo- 
imidazolidln-4-yl)-acetamlde (compound 248), 

2,6-Dioxo-hexahydro-pyrimldine-4-carboxylic acid {3-[2-chloro-4-(2,4-difluoro- 
phenylamino)-benzoyl]-4-methyl-phenyl}-amide (compound 249), 
Acrylic acid 2-{3-[2-chioro-4-(2,4-difluoro-phenylamino)-benzoyi]-4-methyl- 
phenylcarbamoyl}-ethyl ester (compound 250), 

/V-{3-[2-Chloro-4-(2,4-difiuoro-phenylamino)-benzoyl]-4-methyI-phenyl}-3- 
methyisulfanyl-propionamlde (compound 251), 

/V-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyi-phenyi}-3- 
methanesulfonyl-proplonamide (compound 252), 

Ethanesulfonic acid {3-[2-chioro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyl- 
phenyl}-amide (compound 253), 

/V-{3-[2-Chioro-4-(2,4-difiuoro-phenylamino)-benzoyl]-4-methyl-phenyl}-4-methoxy- 
benzenesulfonamide (compound 254), 

A/-(5-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyl-phenyisulfamoyl}- 

4- methyl-thiazoi-2-yl)-acetamide (compound 255), 

5- Acetyl-2-chioro-yVK3-[2-chioro-4-(2,4-difiuoro-phenylamino)-benzoyi]-4-methyl- 
phenyi}-benzenesulfonamide (compound 256), 

Naphthalene-2-sulfonic acid {3-[2-chloro-4-(2,4-difiuoro-phenylamino)-benzoyl]-4- 
methyl-phenyi}-amide (compound 257), 

A/-(3-[2-Chloro-4-(2,4-difiuoro-phenylamino)-benzoyi]-4-methyl-phenyl>-C-phenyl- 
methanesulfonamide (compound 258), 

2-Methyl-acrylic acid 2-(3-{3-[2-chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4- 
methyl-phenyl}-ureido)-ethy! ester (compound 259), 

l-{3-[2-Chloro-4-(2,4-difluoro-phenyiamino)-benzoyl]-4-methyi-phenyi}-3-(2- 
hydroxy-ethyl)-urea (compound 260), 

(3-{3-[2-Chloro-4-(2,4-difluoro-pheny!amino)rbenzoyl]-4-methyl-phenyl}-ureido)- 
acetic acid ethyi ester (compound 261), 
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l-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyl-phenyl}-3-(3- 
methoxy-phenyl)-urea (compound 262), 

l-{3-[2-Chloro-4-(2 / 4-difluoro-phenyiamino)-benzoyl]-4-methyl-phenyl}-3-(3- 
trifluoromethyl-phenyl)-urea (compound 263), 

l-{3-[2-Chioro-4-(2,4-difluoro--phenylamino)-benzoyl]-4-methyl-phenyl}-3-propyl-urea 
(compound 264), 

3-(3-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyl-phenyl}-ureido)- 
propionic acid ethyl ester (compound 265), 

l-{3-[2-Chloro-4-(2,4-difiuoro-phenyiamino)-benzoyl]-4-methyl-phenyl>-3-cyclohexyl- 
urea (compound 266), 

l-AHyl-3-{3-[2-chloro-4-(2,4-dlfluoro-phenylamino)-benzoyl]-4-methyl-phenyl}-urea 
(compound 267), 

l-Benzyl-3-{3-[2-chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyl-phenyl}-urea 
(compound 268), 

l-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4"-methyl-phenyl}-3-ethyl-urea 
(compound 269), 

l-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyl-phenyl}-3-pheny!- 
urea (compound 270), 

l-Butyl-3-{3-[2-chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyl-phenyl>-urea 
(compound 271), 

1- {3-[2-Chloro-4-(2,4-difluoro-pte^ 
urea (compound 272), 

2- (3-{3-[2-ChIoro-4-(2,4-difluoro-phenylam*mo)-benzoyl]-4-methyl-phenyl}-ureido)- 
benzoic acid methyl ester (compound 273), 

l-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyl-phenyl}-3-(3-cyano- 
phenyl)-urea (compound 274), 

l-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]»4-methyI-phenyl>-3-isopropyl- 
urea (compound 275), 

l-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyl-phenyl}-3-(4- 
methoxy-phenyl)-urea (compound 276), 

{3-[2-Chloro-4-(2,4-difIuoro-phenyiamino)-benzoyl]-4-methyl-phenyl>-carbamlc acid 
benzyl ester (compound 277), 

{3-[2-Chloro-4-(2,4-difiuoro-pheny!amino)-benzoyl]-4-methyi-phenyl}-carbamic acid 
allyl ester (compound 278), 

{3-[2-Chloro-4-(2,4-difiuoro-phenylamino)-benzoyi]-4-methyi-phenyl>-carbamic acid 
ethyl ester (compound 279), 
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[2-Chloro-4-(2,4-difluoro-phenylamm 
phenyl]-methanone (compound 281), 
[2-Chloro-4-(2,4-dmuoro-phenylamlno)-phenylH3^^^ 

3-yl)-methanone (compound 282), 
[2-Chloro-4-(2,4-difIuoro-phenylamino)-phen 

methanone (compound 283), 

[2-Chloro-4-(2 / 4-difluoro-phenyIamino)-phenyl]-(4 , -methoxy-4-methyl-biphenyl-^ 

methanone (compound 284), 
/V-{3'-[2-Chloro-4-(2,4-difluoro-phenyla^ 
acetamide (compound 285), 

[2-Chloro-4-(2,4-difiuoro-phenylamino)-phenyl]-(4-methyl-3 , -trlfluoromethoxy- 

biphenyl-3-yl)-methanone (compound 286), 
[2-Chloro-4-(2,4-difluoro-phenylamino^ 
yl)-methanone (compound 288), 

[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-(3V4 , -d!methoxy-4-methyl-blpheny!-3^ 
yl)-methanone (289), 

3'-[2-Chloro-4-(2,4-dffluoro-phenylamino)-b^^^^ 
(compound 290), 

3-[2-Chloro-4-(2,4-difIuoro-phenylamlno)-benzoyl]-/V-(2-hydroxy-ethyl)-4-methyl- 
benzenesulfonamide (compound 291), 

3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyl-A/-(2-morphoIin-4-yl- 
ethyl)-benzenesulfonamide (compound 292), 

/V-Allyl-3-[2-chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyl- 
benzenesulfonamide (compound 293), 

/V-(2-{3-[2-ChIoro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyl- 
benzenesulfonylamino}-ethyl)-acetamide (compound 294), 
3-[2-Chloro-4-(2,4-dlfluoro-phenylamino)-benzoyl]-4-methyl-/V-propyl- 

benzenesulfonamide (compound 295), 

3-[2-Chloro-4-(2,4-difIuoro-phenylamino)-benzoyl]-/V-(2,3-dihydroxy-propyl)-4- 
methyl-benzenesulfonamide (compound 296), 

3-[2-Chloro-4-(2,4-d!fluoro-phenylamlno)-benzoyl]-/V-(2-methoxy-ethyl)-4-methyl- 
benzenesulfonamide (compound 297), 

[4-(4-Fluoro-2-methyl-phenylamino)-2-nltro-phenyl]-[5-(4-methoxy-benzyloxy)-2- 
methyl-phenyl]-methanone (compound 298), 

[4-(4-Fluoro-2-methyl-phenylamino)-2-nitro-phenyl]-[5-(3-hydroxy-propoxy)-2- 
methyl-phenyl]-methanone (compound 299), 
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[2-Amino-4-(4-fluoro-2-methyl-phenylam^ 
methyl-phenyl]-methanone (compound 300), 
[5-(2,2-Dimethyl-[l,3]dioxolan-4-ylm^ 
phenylamino)-2-nitro-phenyl]-methanone (compound 301), 

[5-(2,3-Dihydroxy-propoxy)-2-methyl-phenyl]-[4-(4-fluoro-2-methyl-phenylamlno)-2- 
nitro-phenyl]-methanone (compound 302), 

[2-Amino-4-(4-fluoro-2-methyl-phenylamino)-phenyl]-[5-(2,3-dihydroxy-propoxy)-2- 

methyl-phenyl]-methanone (303), 
[4-(4-Fluoro-2-methyl-phenylamino)-2-m 
ethoxy)-pheny!]-methanone (304), 

[2-Amlno-4-(4-fluoro-2-methyl-phenylamino)-phenyl]-[2-methyI-5-(2-morpholin-4-y^ 
ethoxy)-phenyl]-methanone (compound 305), 

[4K2,4-Difluoro-phenylamino)-2-nitro-phenyl]-[5-(4-methoxy-benzyloxy)-2-methyl- 
phenyl]-methanone (Compound 306), 

[4-(2,4-Difluoro-phenylamino)-2-nitrO"phenyl]-[5-(3-hydroxy-propoxy)-2-methyl- 
phehyl]-methanone (Compound 307), 

[2-Amino-4-(2 / 4-difluoro-phenylamino)~phenyl]-[5-(3-hydroxy-propoxy)-2-methyh 
phenyl]-methanone (compound 308), 

[4-(2,4-Difluoro-phenylamino)-2-nitro-phenyl]-[2-methyl-5-(2-morpholin-4-yl-eth^ 
phenyl]-methanone (compound 309), 

[2-Amino-4-(2 / 4-difluoro-phenylamino)-phenyl]-[2-methyl-5-(2-morpho!ln-4-yl- 

ethoxy)-phenyl]-methanone (compound 310), 
[4-(2,4-Difluoro-phenylamino)-2-n^ 
ylmethoxy)-2-methyl-phenyl]-methanone (compound 311), 

[4-(2 / 4-Difluoro-phenylamino)-2-nitro-phenyl]-[5-(2,3-dihydroxy-propoxy)-2-methyl- 
phenyl]-methanone (compound 312), 

[2-Amino-4-(2 / 4-difIuoro-phenylamino)-phenyl]-[5-(2,3-dihydroxy-propoxy)-2-^ 
pheny1]-methanone (compound 313), 

[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-[2-fluoro-5-(3-hydroxy-propoxy)- 
phenyl]-methanone (compound 314), 

[2-Chloro-4-(2,4-d!fluoro-pheny!amino)-phenyl]-[5-(2,2-dlmethyl-[l,3]dioxolan-4- 
ylmethoxy)-2-fluoro-phenyl]-methanone (compound 315), 

[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-[5-(2,3-dihydroxy-propoxy)-2-fluoro- 
phenyl]-methanone (Compound 316), 

2-{3-t2-Chloro-4-(4-chloro-2-methyl-phenyIarqino)-benzoyl]-4--fluoro-phenoxy}-/V- 
methyl-acetamide (compound 317), 
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[2-Chloro-4-(4-chloro-2-methyl-phenylam 
propoxy)-phenyl]-methanone (compound 318), 

2-{3-[2-C^loro-4-(4-chloro-2-methyl-phenylamlno)-benzoyl]-4-fluoro- 

dimethyl-acetamide (compound 319), 
5 [2-Chloro-4-(4-chloro-2-methyl-pheny!amino)-phenyl]-[5-(2,2-dimethyl-[l,3]dioxolan- 

4-ylmethoxy)-2-fluoro-phenyl]-methanone (compound 320), 

[2-Chloro-4-(4-chloro-2-methyl-phenylamino)-phenyl]-[5-(2,3-dlhydroxy-propoxy)-2- 
fluoro-phenyl]-methanone (compound 321), 

[2-Chloro-4-(4-fluoro-2-methyhphenylamino)-phenyl]-[2-fluoro-5-(3-hydroxy- 

10 propoxy)-phenyl]-methanone (compound 322), 

[2-Chloro-4-(4-fluoro-phenylamino)-phenyl]-[2-fluoro-5-(3-hydroxy-propoxy)-phenyl]- 

methanone (compound 323), 

[2-Chloro-4-(4-fluoro-phenylamino)-phenyl]-[5-(2 / 2-dimethyl-[l,3]dioxolan-4- 

ylmethoxy)-2-fluoro-pheny!]-methanone (compound 324), 
15 [2-Chloro-4-(2-chloro-4-fluoro-phenylamino)-phenyl]-[2-fluoro-5-(3-hydroxy-propoxy)- 

phenyl]-methandne (compound 325), 

[4-(2-Amino-phenylamino)-2-chloro-phenyl]-[5-(2,3-dihydroxy-propoxy)-2-fluoro- 
phenyl]-methanone (compound 326), 

[4-(2-Amino-phenylamino)-2-chloro-phenyl]-[2-fluoro-5-(2-morpholin-4-yl-ethoxy)- 

20 phenyl]-methanone (compound 327), 

[2-Chloro-4-(2,6-difluoro~phenylamlno)-phenyl]-[2-chloro-5-(2-morpholin-4-yl- 

ethoxy)-phenyl]-methanone (compound 328), 

(±)-[2-Chloro-4-(2,6-difluoro-phenylamino)-phenyl]-[2-chloro-5--(2,3-dIhydroxy- 
propoxy)-phenyl]-methanone (compound 329), 
25 [5-(3-Bromo-propoxy)-2-chloro-phenyl]-[2-chloro-4-(2,6-difluoro-phenylamlno)- 
phenyl]-methanone (compound 330), 

[2-Chloro-4-(2,4-dmuoro-phenylamino)-phenyl]-(5-hydroxymethyl-2-methyl-phenyl)- 
methanone (compound 331), 

[2-Chloro-4-(2,4-dlfluoro-phenylamino)-phenyl]-(5-chloromethyl-2-methyl-phenyl)- 

30 methanone (compound 332), 

(5-Azidomethyl-2-methyl-phenyl)-[2-chIoro-4-(2,4-difluoro-phenylamino)-pheny!]- 

methanone (compound 333), 

(5-Aminomethyl-2-methyl-phenyl)-[2-chloro-4-(2,4-difluoro-phenylamino)-phenyl]- 
methanone (compound 334), 
35 [2-Chloro-4-(2,4-difluoro-phenylam 
methanone (compound 335), 
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Acetic acid 3-[2-chloro-4-(2 / 4-difluoro-phenylamino)-benzoyl]-4-methoxy-benzyl ester 
(compound 336), 

Af-tert-Butoxy-3-[2-chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methoxy- 

benzamide (compound 337), 
3-[2<Moro-4-(2,4-difluoro-phenylam 
(compound 338), 

N-Butoxy-3-[2-chloro-4-(2,4-dlfluoro-phenylamino)-benzoyl]-4-methyl-benzamide 
(compound 339), 

3-[2-Chloro^-(2,4-dlfluoro-phenylamm 
benzamide (compound 340), 

3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyl-/V-(2-methyl-thiazol-4- 
ylmethoxy)-benzamide (compound 341), 

N-benzyloxy-3-[2-chloro-4-(2 / 4-difluoro-phenyIamlno)-benzoyl]-4-methyl-benzamide 
(compound 342), 

3-[2-Ch!oro-4-(2,4-difIuoro-phenylamino)-benzoyl]-/V-(4-methoxy-benzyloxy)-4- 
methyl-benzamide (compound 343), 

3-[2-Chloro-4-(2,4-dlf1uoro-phenylamino)-benzoyl]-4-methyl-benzoic acid /V',/V'- 
dimethyl-hydrazide (compound 344), 

3-[2-Chloro-4-(2,4-dif!uoro-phenylamino)-benzoyl]-4-methyi-A/-morpholin-4-yl- 
benzamlde (compound 345), 

3- [2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-/V-hydroxy-4-methyl-benzamide 
(compound 346), 

4- [2-Chloro-4-(2,4-difluoro-prienylam!no)"benzoyl]-yV-(2-hydroxy-ethyl)-3»methyl- 

benzamide (compound 347), 
[2-Chloro-4-(2,4-dffluoro-phenylam 
phenyl]-methanone (compound 348), 

4-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyl-benzoylamino}- 
thiophene-3-carboxylic acid methyl ester (compound 349), 
3-[2-Chloro-4-(2,4-difluoro-phenylamino)-ben 
benzamide (compound 350), 

3-[2-Chloro-4-(2,4-dlfluoro-phenylamino)-benzoyl]-/V-(3-methoxy-phenyl)-4-methyi- 
benzamide (compound 351), 

2- {3-[2-Chloro-4-(2,4-difluoro-phenyiamino)-benzoyl]-4-methyl-benzoylamino}- 
benzoic acid methyl ester (compound 352), 

3- {3-[2-Chloro-4-(2,4-difiuoro-phenylamino)-t?enzoyl]-4-methyl-benzoylamino}- 
thIophene-2-carboxylic acid methyl ester (compound 353), 
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4-{3-[2-Chloro-4-(2 / 4-difluoro-phenylamino)-benzoyl]-4-methyl-benzoylamino}- 
thlophene-3-carboxylic acid (compound 354), 

2- {3-[2-Chloro-4-(2 f 4-difluoro-phenylamino)-benzoyl]-4-methyl-benzoylamino}- 

benzoic acid (compound 355), 
5 3-[2-Chloro-4-(2/*-difluoro-ph^^ 

phenyl]-4-methyl-benzamide (compound 356), 

3- {3-[2-Chloro-4-(2 / 4-difluoro-phenylamlno)-benzoyl]-4-methyl-benzoylamino}- 

thiophene-2-carboxylic acid (2-hydroxy-ethyl)-amide (compound 357), 
[2-Chloro-4-(4-fluoro-2-methyl-phenylamino)-phenyl]-[2-methyl-5-(lH-tetrazol-5-yl)- 

10 phenyl]-methanone (compound 358), 

[4-(2-Amino-phenylamlno)-2-chloro-phenyi]-(5-ethynyl-2-methyl-phenyl)-methanone 

(compound 359), 

[4-(2-Amino-phenylamino)-2-chloro-phenyl]-(2-methyl-5--Cl-[2-(tetrahydro-pyran-2- 
yloxy)-ethyl]-lH-[l,2,3]thazol-4-yl}-phenyl)-methanone (compound 360), 
15 [4-(2-Amino-phenylamino)-2-chloro-phenyl]-{5-[l-(2-hydroxy-ethy!)-lH- 
[l,2,3]triazol-4-yl]-2-methyl-phenyl}-niethanone (compound 361), 
[2-Chloro-4-(2 / 4-dif!uoro-phenylamino)-phenyl]-(5-ethynyl-2-methyl-phenyl)- 

methanone (compound 362), 

3-[2-Chloro-4-(4-fluoro-phenylamino)-benzoyl]-4-methyl-benzoic acid hydrazlde 

20 (compound 363), 

3-[2-Chioro-4-(2 / 4-difluoro-phenylamino)-benzoyl]-4-methyl-benzoic acid hydrazide 

(compound 364), 

l-{3-[2-Chloro-4-(2,4-difluoro-phenylamino)-benzoyl]-4-methyl-benzoyi>-4-ethy!-3- 

thio semicarbazide (compound 365), 
25 [2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-[5-(5-ethyIamino-[l / 3,4]thiadiazol-2- 

yl)-2-methyl-phenyl]-methanone (compound 366), 

[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-[2-methyl-5-(lH-tetrazol-5-yl)-- 
phenyl]-methanone (compound 367), 

3-{3-[2-Chloro-4-(2,4-difluoro-phenyiamino)-benzoyl]-4-methyl-pheny!}-3-oxo- 

30 propionic acid ethyl ester (compound 368), 

[2-Chloro-4-(2,4-difluoro-phenylamino)-phenyl]-[5-(4,5-dihydro-oxazol-2-yl)-2- 

methyl-phenyl]-methanone (compound 369), 

3-{2-Ch!oro-4-[2-(3-ethyl-ureido)-phenylamino]-benzoyl}-/V-(2-hydroxy-ethyl)-4- 

methyl-benzamide (compound 370), 
35 3-[2-Chloro-4-(2-nitrophenyIamlno)benzoyl]-/V 7 (2-hydroxyethyl)-4-methylbenzamide 

(Compound 417), 
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3 -[4_(4-Bromo-2-nltrophenylam^ 
methylbenzamide (Compound 420), 

3-[4-(4-Bromo-2-methylphenylamino)-2-chlorobenzoyl]-4-methylbenzoic acid 
(Compound 422), 

3-[2-Chloro-4-(2 / 4-difluorophenylamino)benzoyl]-4-methylbenzoic acid (Compound 
424), 

2- Methylacrylic acid 2-{3-[2-chloro-4-(2 f 4-dlfiuorophenylamino)benzoyl]-4- 
methyibenzoylamino>ethyl ester (Compound 425), 

3- [2-Chloro-4-(2-nitrophenylamino)benzoyl]-/V-(2-methoxyethyi)-4-methylbenzamide 
(Compound 426), 

3-[2-Chloro-4-(4-chloro-2-fluoro-phenylamino)-benzoyl]-4-methyl-benzoic acid 
(Compound 432), 

3-[2-Chloro-4-(2,4-difluoro-phenyiamino)-benzoyl]-4-methoxy-benzoic acid (compound 
437), 

3-[2-Chloro-4-(2 f 6-dlfluoro-phenylamino)-benzoyl]-4-methoxy-benzoic acid (compound 
443), 

3-[2-Chioro-4-(3-fiuoro-2-methyl-phenylamino)-benzoyI]-4-methyi-benzoic acid 
(Compound 446), 

3-[2-Chloro-4-(2-chloro-4-fluoro-phenylamino)-benzoyi]-4-methyI-benzoic acid 
(Compound 449), 

3-[2-Chloro-4-(4-fluoro-phenylamino)-benzoyl]-4-methoxy-benzoic acid (Compound 
457), 

3-(2-Chloro-4-phenyIamino-benzoyl)-4-methoxy-benzolc acid (Compound 459), 
[2-Chloro-4-(2-nitro-phenylamino)-pheny!]-{2-methyl-4-[2-(tetrahydro-pyran-2- 

y!oxy)-ethoxy]-phenyl}-methanone (Compound 472), 

[4-(4-Bromo-2-nitro-phenylamino)-2-chloro-phenyl]-{2-methyi-4-[2-(tetrahydro- 
pyran-2-yloxy)-ethoxy]-pheny (Compound 473), 

[4-(4-Bromo-2-nitro-phenylamino)-2-chloro-phenyl]-{;2-methyi-4-[3-(tetrahydro- 

pyran-2-yloxy)-propoxy]-phenyl}-methanone (Compound 477), 
[4-(4-Bromo-2-nitro-phenylamino)-2-chioro-phenyl]-[4-(2-fluoro-ethoxy)-2-methyi- 

phenyl]-methanone (Compound 481), 

[4-(4-Bromo-2-nitro-phenylamino)-2-chloro-phenyi]-[4-(2-methoxy-ethoxy)-2-methyl- 
phenyi]-methanone (Compound 485), 

[2-Chloro-4-(2-nitro-phenylamlno)-phenyl]-[2-fluoro-5-(2-morpholin-4-yl-ethoxy)- 
phenyl]-methanone (compound 518), 
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[2-Chloro-4-(2-nitro-phenylamlno)-phenyl]-[5-(2 / 2-dlmethyl-[l / 3]dioxolan-4- 

ylmethoxy)-2-fluoro-phenyl]-methanone (compound 519), and 
[2-Chloro-4-(2-nltro-phenylamino)-phenyl]-[5K2 # 3-dihydroxy-propoxy)-2-fluoro- 

phenyl]-methanone (compound 520). 

In addition to the definition of R4 indicated above, it is envisaged that R4 may include 
substituents included in the definition of Re in WO 03/018535, the content of which is 
hereby incorporated by reference in its entirety. 

It is further envisaged that the compounds of formula I may be A/-substituted at the 
amino group between rings B and C of the core structure, using substituents 
substantially as disclosed in US Provisional Application No. 60/434,798, the content of 
which is hereby incorporated by reference in its entirety. 

(Vlethods of preparation 

The compounds of the present invention may be prepared in a number of ways well 
known to those skilled in the art of organic synthesis. The compounds of the present 
invention can be synthesised using the methods outlined below, together with methods 
known in the art of synthetic organic chemistry, or variations thereof as appreciated by 
those skilled in the art. Preferred methods include, but are not limited to, those 
described below. 

The compounds of formula I may be prepared using the reactions and techniques 
described in this section. The reactions are performed in solvents that are appropriate 
with respect to the reagents and materials employed and that are suitable for the 
transformations being effected. Also, in the synthetic methods described below, it is to 
be understood that all proposed reaction conditions, including choice of solvent, 
reaction atmosphere, reaction temperature, duration of experiment and work-up 
procedures, are chosen to be conditions of standard for that reaction, which should be 
readily recognised by one skilled in the art. It is understood by one skilled in the art of 
organic synthesis, that the functionality present on various positions of the molecules 
used as the starting compounds or intermediates in the syntheses, must be compatible 
with the reagents and reactions proposed. Not all compounds of formula I falling into a 
given class may be compatible with some of the reaction conditions required in some of 
the methods described. Such restrictions of substituents or functional groups which are 
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compatible with the reaction conditions will be readily apparent to one skilled in the art 
and alternative methods can be used. 

Compounds according to the present invention may be prepared by a process 
5 comprising coupling of an amine of formula III with a triflate or halide, such as a 
bromide, iodide, fluoride, chloride, of formula II, as shown In Scheme 1; or 
alternatively by a process comprising coupling of an amine of formula lla with a triflate 
or halide, such as a bromide or iodide, of formula Ilia, as shown In Scheme 1; where 
R v R 2 , R 3 , R 4 , R 5 , and Rg are as defined above; except that any substituents or 
10 functional groups which are potentially reactive in the coupling reaction may be 

protected before the coupling reaction is performed, and the protective groups removed 
subsequently. 




L: Br, I, OS0 2 CF 3 , or F and CI (in special cases e.g. when R' 4 is EWG like NO z ) 

W: Br, I, or OS0 2 CF 3 

FGI: Functional group interconversion 

R\. R' 2 . R V R 4» R's. and R 6 stands for R 1» ^ *3- R * R* and Re respectively or any 
suitable FG (functional group) which may be transformed to R 1f Rg, Rg, R 4 , R 5 , and Re 



15 

Scheme 1 
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The coupling reaction Is carried out by using a method for the formation of 
dlphenylamlnes well known to one skilled In the art of organic synthesis. The preferred 
method is the palladium catalysed amlnatlon method which comprises coupling of an 
amine with an arylhalogenlde (or aryltriflate) In the presence of a base, a suitable Pd 
source, and a suitable phosphine llgand in an inert solvent. 

Different palladium compounds may be used In the process, non-limiting examples of 
which are palladium(II) acetate, palladium(II) chloride, palladium(II) bromide, 
dlchiorobis(triphenylphosphine)palladium(II), tetrakis(triphenylphosphine)palladium(0), 
tris(dibenzyiideneacetone)dipalladium(0). The preferred phosphine ligands include, but 
are not limited to, racemic or non-racemic 2 f 2'-bis(diphenylphosphino)-l,l'-binaphthyl 
(hereinafter refered to as BINAP), tri-o-tolyl phosphine, tri-tert-butylphosphlne, 1,1'- 
bls(diphenylphosphino)-ferrocene, bis[(2-diphenylphosphino)phenyl]ether (DPEphos), 
2-dic^dohexylphosphanyl-2'-dimethylaminobiphenyl, 2-(di-tert- 
butylphosphino)biphenyl and 9,9-dimethyl-4,6-bis(diphenylphosphino)xanthene 
(Xantphos). The amount of palladium and ligand used in this catalytic process may be 
typically in the range 0.1 to 10 % by mole relative to the amount of the aromatic halide 
(or trifiate) used. Especially sodium-tert-butoxide (NaOt-Bu) and caesium carbonate 
(Cs 2 C0 3 ) have proven to be the preferred bases in this process, but other bases may 
be used as well. The reaction is typically performed at elevated temperatures (80-120 
°C) in inert solvents such as 1,4-dioxane, toluene, benzene, and tetrahydrofuran under 
an inert atmosphere, e.g. argon or nitrogen. 

When R' 4 is an electron withdrawing group (EWG) such as nitro or cyano the above 
coupling may also be performed non-catalytically in the presence of strong bases like 
potassium- or sodium-tert-butoxide. The reaction is typically performed at room 
temperature or higher (20-200 °C) in aprotic solvents like dimethylsulfoxide (DMSO), 
/V,/V-dimethylformamide (DMF) or /V-methylpyrrolidinone (NMP) under an Inert 
atmosphere, e.g. argon or nitrogen. 

Compounds according to the present invention of the general formula III may be 
prepared by several methods known to those skilled in the art of organic synthesis. One 
useful sequence is shown in Scheme 2. The key step comprises the coupling of a halide, 
preferably an iodide or bromide of general formula VI with an acid chloride of general 
formula V to afford a benzophenone of general formula IV. The benzophenone IV may 
then be reduced to the corresponding amine of general formula III by treatment with 
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standard reducing agents. Examples of such reducing agents include, but are not 
limited to, stannous chloride dlhydrate, hydrogen, ammonium formiate or hydrazine 
hydrate and a catalytic amount of palladium on carbon. The coupling reaction may be 
achieved by transforming the halide (VI) into a reactive organometalllc intermediate, 
such as by treatment with /so-propyl magnesium chloride to afford the corresponding 
magnesium derivative, or by treatment with n-butyllithlum to afford the corresponding 
lithium derivative. 



6 



*1 
VI 

Coupling 




NO, 



10 




Hal: I or Br 

FGI: Functional group interconversion 

RV R' 2 . R' 5 , and R' e stands for R v R* Rg, and Rg respectively or any 
suitable FG (functional group) which may be transformed to R v Ra, R5, and Rq 



Scheme 2 



The reactivity of this organometallic intermediate is then modulated by transmetalation 
15 to e.g. zinc, by treatment with ZnCI 2 , ZnBr 2 , pr Znl 2 . This organozlnc compound is 

then coupled with the acid halide, such as an acid chloride of general formula V, in the 
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presence or mediated by a catalytic amount of a palladlum(O) complex. Examples of 
such palladium catalysts include but are not limited to 

tetrakis(triphenylphosphine)palladium(0) / tetrakis(triphenyiarsine)palladlum(0^ 
dlchlorobis(triphenyiphosphine)palladium(II) / or 

benzylchlorobis(triphenylphosphine)palladium(II). Alternatively, the organozlnc 
compound is coupled with the acid halide, such as the acid chloride, of general formula 
V, in the presence or mediated by an equimolar or substoichiometric or catalytic 
amount (with regard to V), such as 0.1- 99 mol%, e.g. 0.5- 10 mol%, e.g. 1-5 mol%, 
e.g. 2-3 mol% of copper (I) or (II) salts, such as copper(II)acetate or the soluble 
complex CuCN-2LICI or CuCN-2LlBr. The coupling reaction is typicaliy performed at 
room temperature in inert solvents such as 1,4-dioxane, toluene, benzene, and 
tetrahydrofuran under an inert atmosphere, e.g. argon or nitrogen. 

Compounds accordingly to the present invention of general formula Ilia may be 
prepared by analogous zinc mediated cross-coupling procedures as shown in Scheme 3. 




Hal: I or Br 

FGI: Functional group interconversion 

R\, R' 2 . and R, e stands for R 1f Rg, and respectively or any 
suitable FG (functional group) which may be transformed to R v Rg, R 5 , and R$ 



Scheme 3 

Compounds according to the present invention may in special cases be prepared by a 
simple functional group interconversion (FGI), meaning a standard process, known to 
those skilled in the art of organic synthesis, where a functional group in compounds 
with the general formula I or I' is transformed into a different functional group in one or 
more synthetic steps, leading to a new compound with the general formula I. Examples 
of such processes include, but are not limited to, hydrolysis of an ester to give an acid 
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under basic conditions, deprotection of a methylether to give a phenol by treatment 
with e.g. borontribromide (BBr 3 ) / and catalytic hydrogenation of an olefin to give a 
saturated hydrocarbon. Non limiting examples of such transformations are described In 
"Comprehensive Organic Transformations", by R. C. Larock, VCH 1989, which is hereby 
incorporated as reference and in general procedures. Especially, the use of general 
protective groups in one or more synthetic steps may be convenient in the synthesis of 
compounds with the general formula I. Examples of such general protective groups 
include, but are not limited to, methyl, ethyl, te/t-butyl or benzyl esters as protective 
groups of an hydroxy group; tetrahydropyranyl- or siiyl-ethers as protective groups of 
an hydroxy group. 

As shown in Scheme 2 and 3 each intermediate compound may be transformed by an 
FGI process as described above to give new compounds with the same general formula 
(e.g. an hydroxy group may be protected as an te/t-butyl-dimethyl-silyl ether). This is 
only to illustrate the flexibility in the synthesis, and in general the described sequence 
of processes is only one of many possible strategies for the synthesis of compounds of 
the present invention. That is, it may be more advantageous in some cases to alter the 
sequence of the processes described above. The described sequence of processes is not 
considered as being limiting the preparation of compounds of the present invention of 
general formula I, and alteration of the reaction sequence may be an obvious 
alternative for those skilled in the art of organic synthesis. This aspect of the invention 
may especially be advantageous in the synthesis of compounds with different 
substituents in the R4, R 5 , and R 6 groups. Readily available intermediates may serve as 
starting point for the synthesis of various series of compounds covered by the general 
formula I. 

Pharmaceutical compositions 

In another aspect, the invention relates to a pharmaceutical composition comprising, as 
an active component, a compound of formula I together with a pharmaceutical^ 
acceptable excipient, carrier or vehicle. Furthermore, the invention relates to the use of 
a compound of formula I for the preparation of a medicament for the prevention, 
treatment or amelioration of inflammatory diseases or conditions. 

Pharmaceutical compositions of the invention may be in unit dosage form such as 
tablets, pills, capsules, powders, granules, elixirs, syrups, emulsions, ampoules, 
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suppositories or parenteral solutions or suspensions; for oral, parenteral, opthalmic, 
transdermal, Intra-articular, topical, pulmonal, nasal, buccal or rectal administration or 
In any other manner appropriate for the formulation of anti-Inflammatory compounds 
and in accordance with accepted practices such as those disclosed In Remington: The 
5 Science and Practice of Pharmacy. 19 th Ed., Mack Publishing Company, 1995. In the 
composition of the invention, the active component may be present in an amount of 
from about 0.01 to about 99%, such as 0.1% to about 10 % by weight of the 
composition. 

10 For oral administration In the form of a tablet or capsule, a compound of formula I may 
suitably be combined with an oral, non-toxic, pharmaceutical^ acceptable carrier such 
as ethanol, glycerol, water or the like. Furthermore, suitable binders, lubricants, 
disintegrating agents, flavouring agents and colourants may be added to the mixture, 
as appropriate. Suitable binders include, e.g., lactose, glucose, starch, gelatin, acacia 

15 gum, tragacanth gum, sodium alginate, carboxymethylcellulose, polyethylene glycol, 
waxes or the like. Lubricants include, e.g., sodium oleate, sodium stearate, magnesium 
stearate, sodium benzoate, sodium acetate, sodium chloride or the like. Disintegrating 
agents Include, e.g., starch, methyl cellulose, agar, bentonite, xanthan gum or the like. 
Additional excipients for capsules include macrogols or lipids. 

20 

For the preparation of solid compositions such as tablets, the active compound of 
formula I is mixed with one or more excipients, such as the ones described above, and 
other pharmaceutical diluents such as water to make a solid preformulation 
composition containing a homogenous mixture of a compound of formula I. The term 

25 "homogenous" is understood to mean that the compound of formula I Is dispersed 

evenly throughout the composition so that the composition may readily be subdivided 
Into equally effective unit dosage forms such as tablets or capsules. The preformulation 
composition may then be subdivided into unit dosage forms containing from about 0.05 
to about 1000 mg, in particular from about 0.1 to about 500 mg, of the active 

30 compound of the invention. 

Liquid formulations for either oral or parenteral administration of the compound of the 
invention include, e.g., aqueous solutions, syrups, aqueous or oil suspensions and 
emulsion with edible oils such as cottonseed oil, sesame oil, coconut oil or peanut oil. 
35 Suitable dispersing or suspending agents for aqueous suspensions include synthetic or 
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natural gums such as tragacanth, alginate, acacia, dextran, sodium 
carboxymethylcellulose, gelatin, methylcellulose or polyvinylpyrolidone. 

For parenteral administration, e.g. Intramuscular, intraperitoneal, subcutaneous or 
Intravenous injection or Infusion, the pharmaceutical composition preferably comprises 
a compound of formula I dissolved or solubilised in an appropriate, pharmaceutical^ 
acceptable solvent. For parenteral administration, the composition of the invention may 
include a sterile aqueous or non-aqueous solvent, in particular water, isotonic saline, 
isotonic glucose solution, buffer solution or other solvent conventionally used for 
parenteral administration of therapeutically active substances. The composition may be 
sterilised by, for instance, filtration through a bacteria-retaining filter, addition of a 
sterilising agent to the composition, irradiation of the composition, or heating the 
composition. Alternatively, the compound of the invention may be provided as a sterile, 
solid preparation, e.g. a freeze-dried powder, which is dissolved in sterile solvent 
immediately prior to use. 

The composition intended for parenteral administration may additionally comprise 
conventional additives such as stabilisers, buffers or preservatives, e.g. antioxidants 
such as methyl hydroxy benzoate or the like. 

Compositions for rectal administration may be in the form of a suppository incorpor- 
ating the active ingredient and a carrier such as cocoa butter, or in the form of an 
enema. 

Compositions suitable for intra-articular administration may be in the form of a sterile 
aqueous preparation of the active ingredient which may be in microcrystalline form, for 
example, in the form of an aqueous microcrystalline suspension. Liposomal formula- 
tions or biodegradable polymer systems may also be used to present the active in- 
gredient for both intra-articular and ophthalmic administration. 

Compositions suitable for topical administration, including ophthalmic treatment, 
include liquid or semi-liquid preparations such as liniments, lotions, gels, applicants, 
oil-in-water or water-ln-oil emulsions such as creams, ointments or pastes; or solutions 
or suspensions such as drops. For topical administration, the compound of formula I 
may typically be present in an amount of from 0.01 to 20% by weight of the 
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composition, such as 0.1% to about 10 %, but may also be present in an amount of up 
to about 50% of the composition. 

Compositions for ophthalmic treatment may preferably additionally contain a 
cyciodextrin. 

Compositions suitable for administration to the nasal or buccal cavity or for Inhalation 
include powder, self-propelling and spray formulations, such as aerosols and atomizers. 
Such compositions may comprise a compound of formula I In an amount of 0.01-20%, 
e.g. 2%, by weight of the composition. 

The composition may additionally comprise one or more other active components 
conventionally used in the treatment of various inflammatory diseases and conditions. 
Examples of such additional active components may be selected from the group 
consisting of glucocorticoids, vitamin D and vitamin D analogues, antihistamines, 
platelet activating factor (PAF) antagonists, anticholinergic agents, methylxanthines, p- 
adrenerglc agents, COX-2 inhibitors, salicylates, indomethacin, flufenamate, naproxen, 
timegadine, gold salts, penicillamine, serum cholesterol lowering agents, retinoids, zinc 
salts and salicylazosulfapyridlne. 

In a further aspect, the invention relates to a method of treating inflammatory diseases 
or conditions, or ophthalmic diseases or conditions, or cancer, the method comprising 
administering, to a patient in need thereof, an effective amount of a compound of 
formula I. 

A suitable dosage of the compound of the invention will depend, inter alia, on the age 
and condition of the patient, the severity of the disease to be treated and other factors 
well known to the practising physician. The compound may be administered either 
orally, parenterally or topically according to different dosing schedules, e.g. daily or 
with weekly intervals. In general a single dose will be in the range from 0.01 to 400 
mg/kg body weight. The compound may be administered as a bolus (i.e. the entire 
daily dosis is administered at once) or in divided doses two or more times a day. 

Inflammatory diseases or conditions contemplated for treatment with the present 
compounds are inflammatory diseases where modulation of cytokine expression and 
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secretion may be mediated by MAP kinases such as the p38 MAP kinase as discussed 
above. Examples of inflammatory diseases or conditions believed to be mediated by the 
p38 MAP kinase are selected from the group consisting of asthma, arthritis, Including 
rheumatoid arthritis and spondylarthritis, gout, atherosclerosis, Inflammatory bowel 
dlease, Crohn's disease, neurological inflammations, inflammatory eye diseases, 
proliferative and inflammatory skin disorders, such as psoriasis, atopic dermatitis and 
acne vulgaris, uveitis, sepsis, septic shock and osteoporosis. 

The treatment may additionally involve administration of one or more other anti- 
inflammatory active components such as glucocorticoids, vitamin D and vitamin D 
analogues, antihistamines, platelet activating factor (PAF) antagonists, anticholinergic 
agents, methylxanthines, p-adrenergic agents, COX-2 Inhibitors, salicylates, 
Indomethacln, flufenamate, naproxen, timegadine, gold salts, penicillamine, serum 
cholesterol lowering agents, retinoids, zinc salts and salicylazosulfapyrldine. The 
administration of a compound of the present invention and another anti-inflammatory 
component may be either concomitantly or sequentially. 

Ophthalmic diseases or conditions contemplated for treatment with the present 
compounds include the ophthalmic disease or condition is non-infectious (e.g. allergic) 
conjunctivitis, iritis, keratitis, uveitis, scleritis, episcleritis, sympathetic ophthalmitis, 
blepharitis or keratoconjunctivitis sicca. 

Pharmacological methods 

To study the effect of compounds of the present invention in vitro, the inhibition of IL- 
lp and TNF-a secretion was determined using the following procedure: 

Cytokine production was measured in the media from llpopolysaccharide (LPS) 
stimulated peripheral blood mononuclear cells. The mononuclear cells were Isolated 
from human peripheral blood by Lymphoprep® (Nycomed, Norway) fractionation and 
suspended in RPMI 1640 (growth medium) with foetal calf serum (FCS, 2%), at a 
concentration of 5 x 10 5 cells/ml. The ceils were incubated In 24-weil tissue culture 
plates In 1 ml aliquots.Test compounds were dissolved in dirnethylsulfoxide (DMSO, 10 
mM) and were diluted with the medium. Compounds were added to the cells for 30 
minutes, then LPS (1 mg/ml final concentration) was added. The plates were incubated 
for 18 hours, and the concentration of IL-1B and TNF-a In the medium was determined 
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by enzyme-linked immunosorbent assays. The median Inhibitory concentrations (IC 50 ) 

of the compounds were calculated. The results are shown In Table 1. 

Table 1. Inhibition of cytokines production in vitro by 

compounds of the present invention. 

The median inhibition concentration 
(IC 50 , nM) of 
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Table 1, Inhibition of cytokines production In vitro by 

compounds of the present invention. 

The median inhibition concentration 
(IC 50/ nM) of 



Compound 
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Table 1, Inhibition of cytokines production in vitro by 

compounds of the present Invention. 

The median Inhibition concentration 
(IC 50 / nM) of 
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Compound 196 


3.2 


1.0 


Compound 197 


3.2 


1.8 


Compound 198 


1.1 


0.4 


Compound 201 


7.9 


3.2 


Compound 202 


5.0 


2.0 


Compound 203 


6.3 


3.2 


Compound 241 


1.1 


0.3 


Compound 242 


1.4 


0.5 


Compound 243 


2.8 


1.3 


Compound 244 


1.3 


0.5 


Compound 245 


3.5 


0.9 


Compound 246 




3.2 


Compound 247 


5.6 


1.4 


Compound 248 


1.0 


0.7 


Compound 249 


1.6 


1.1 


Compound 251 


1.1 


0.4 


Compound 252 


0.6 


0.6 


Compound 260 


1.8 


0.5 


Compound 261 


2.2 


1.0 


Compound 262 


2.0 


0.6 


Compound 263 




1.6 


Compound 264 


1.0 


0.3 


Compound 265 


1.0 


0.3 


Compound 266 


0.9 


0.4 


Compound 267 


0.4 


0.2 


Compound 269 


0.8 


0.6 


Compound 271 


1.0 


0.4 


Compound 272 


3.2 


1.4 
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Table 1, 



Compound 
No. 

Compound 275 
Compound 277 
Compound 278 
Compound 279 
Compound 282 
Compound 285 
Compound 314 
Compound 335 
Compound 336 
Ref. comp. a 

Ref. comp. b 

Ref. comp. c 

Ref. comp. d 

Ref. comp. e 



Inhibition of cytokines production in vitro by 
compounds of the present invention. 

The median inhibition concentration 
(IC 50f nM) of 
IL-lp TNF-a 



5.0 
2.5 
1.3 
0.6 
5.6 
1.4 

2.7 
5.0 
13 

6.3 

32 

7.9 

6.3 



0.3 
0.8 
0.6 
0.5 
0.6 
0.6 
2.8 
2.5 
2.0 
7.1 

6.3 

6.3 

3.2 

3.2 



Ref. comp. f 



13 



4.0 



Ref. comp. a: (4-(2-aminophenylamino)-2-chloro-2'-methylbenzophenone / Compound 
5 156 disclosed in WO 98/32730. 

Ref. comp. b: 2'-[3-Ch[oro-4-(2-methylbenzoyl)phenyIamino]octananilide / Compound 

102 disclosed in WO 01/05746, 

Ref. comp. c: l-Acetoxymethyl A/-[2-[3-chloro-4-(2- 

methylbenzoyl)phenylamino]phenyl]carbamate. Compound 109 disclosed in WO 
10 01/05749. 
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Ref. comp. d: i-Ethyl-3-[2-[3-chloro-4-(2-methylbenzoyl)phenylamlno]-5-fluoro- 
phenyljurea, Compound 114 disclosed in WO 01/05751. 

Ref comp. e: 2,2,2-Trifluoro-/V-[2-[3-chloro-4-(2-methylbenzoyl)phenyIamino]-5- 
fluoro-phenyl]acetamlde, Compound 102 disclosed in WO 01/05745. 
Ref. comp. f: 2-Chloro-4-(3-fluoro-2-methyl-phenylamino)-2 f -methy!benzophenone / 
Compound 131 disclosed In WO 01/42189. 

These results show that compounds of the present invention are highly potent Inhibitors 
of the production of IL-1(3, TNF-a and show a surprisingly higher cytokine inhibitory 
activity than the reference compounds, thus making them potentially useful in the 
treatment of inflammatory diseases. 

Furthermore, the novel aminobenzophenone derivatives have surprisingly favourable 
pharmacokinetic properties such as absorption and metabolic stability. 



P 38« MAP kinase assay 
Cell culture 

COS-1 cells (derived from African green monkey kidney fibroblast-like cell containing 
wild-type T antigen under control of the SV40 promotor) were obtained from ATCC 
(ATCC no. CRL-1650) and grown in growth medium (DMEM without phenolred, 10% 
FCS, 2 mM L-glutamine, 100U penicillin and 100 \ig streptomycin/ml) at 37°C with 5% 
CO z . The cells were passaged twice a week by trypsinatlon (0.25% trypsin, 1 mM EDTA 
in PBS) and were split 1:10. The medium was changed every second or third day. The 
cell line was regularly tested with the Mycoplasma PCR Primer Set (Stratagene) and 
found to be free of Mycoplasma. Tissue culture media, FCS, L-glutamine and penicilin 
and streptomycin are from Bribco BRL, Gaithersburg, MD, USA. 

Transient expression of COS-1 cells 

On day one COS-1 cells were seeded in 143 cm 2 petridish with a density of 
2xl0 4 celler/cm 2 in growth medium. At day 2 the cells were co-transfected with 5 *ig 
(total) of experimental plasmid DNA, expressing the FLAG-p38a and FLAG-MKK6(EE). 
The plasmids were introduced into the COS-1 cells in serum-free medium using 
DOTAP™ (Boehringer-Mannheim, Mannheim, Germany). Plasmid DNA was prepared and 
purified using the QIAGEN EndoToxin-free Maxiprep-500 kit (Hilden, Germany). Briefly, 
DNA and DOTAP™ were mixed for exactly 15 min. at 37°C in the CO z incubator. The 
transfection-mixture was hereafter transferred to a 15-ml falcon-tube and transfection- 
medium (DMEM with L-Glutamine and Pen./Strep. but without serum) was added to the 
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transfection-mixture, followed by addition to the cell-monolayer. After 4 hours of 
incubation with DOTAP™ and plasmlds, the medium containing double amount of 
serum was added to the cells bringing the final concentration of serum up to 10%. The 
cells were then Incubated for 24 hours before kinase reaction. 

Immunoprecipftation 

After 24 hrs of Incubation the reaction was stopped by putting the petri dish on an ice- 
bath. The medium was aspirated, and the cell monolayer was washed once in ice-cold 
PBS (137 mM NaCI, 1.5 mM KH 2 P0 4 , 2.7 mM KCI, 8.1 mM Na 2 HP0 4 -2H 2 0), and 
hereafter solubilised for 10 min. in 1.5 ml lysis buffer (50 mM HEPES, pH 7.5, 150 mM 
NaCI, 10 mM EDTA, 10 mM Na 4 p20 7 , 100 mM NaF, 2 mM Na 3 V0 4 ,l% Trlton-X-100, 
Pefabloc 500 |iM, Leupeptln 10 ng/pl, Aprotlnin 10 \ig/\i\) was added. The cell- 
monolayer was scraped by a rubber-policeman, and transferred to an Eppendorf tube. 
The solubilised cells were clarified by centrifugation at 10.000xg for 10 min. at 4°C. The 
supernatant was transferred to 50 \x\ prewashed Protein G Sepharose beads in H NT- 
buffer (30 mM HEPES, pH 7.5, 30 mM NaCI, 0.1% Triton X-100) and were incubated 
with 2 ng/sample of monoclonal anti-FLAG™ M2 antibody (raised against the FLAG- 
epitope, NH 2 -Asp-Tyr-Lys-Asp-Asp-Asp-Asp-Lys-COOH) for 1 hour at room 
temperature. The anti-FLAG M2 monoclonal antibody was obtained from Sigma (cat. 
no. F-3165). Approx. 60 ng protein of clarified cell lysate were added to the 
preadsorbed anti-FLAG™ antibodies on Protein G Sepharose beads and incubated for 90 
min. at 4°C in a blood sample mixer. After the immunoprecipitation period the 
Sepharose beads were washed twice in lysis buffer and twice in a kinase reaction buffer 
(25 mM HEPES pH 7.5, 10 mM magnesium acetate, 50pM ATP). 

Incubation of the compounds with purified p38a kinase 

The pre-washed immunoprecipitated anti-FLAG-p38 adsorbed on Protein G Sepharose 
beads was washed twice in lxkinase-buffer (25 mM HEPES pH 7.5, 10 mM magnesium 
acetate, 50pM ATP), and the supernatant was aspirated. The compounds were diluted 
in lx kinase buffer at the appropriate concentration. The compounds were added to the 
washed immunoprecipitated and activated FLAG-p38 adsorbed on the Protein G 
Sepharose beads for 30 min. at 30°C In a volume of 100 pi. Every 10 min. the 
Eppendorf tubes were tapped to ensure that the beads and the compounds were in the 
solution. After 30 min. incubation, the beads were spun down and the supernatant was 
aspirated. 



WO 2005/009940 



49 



PCT/DK2004/000490 



p38a MAP Kinase Reaction 

The kinase reaction was started by adding 1 \ig GST-ATF-2 substrate (Santa Cruz, 
LaJolIa, CA, USA, cat. no. sc-4114) together with 2 \iC\ y- 32 P-ATP in lx kinase-buffer 
per sample. The reaction was allowed to proceed for 30 min. at 30°C, and It was 
stopped by adding 40 \i\ of 2xSDS-sample buffer to the kinase reaction. The samples 
were boiled, spinned down, and resolved on a 15% SDS-PAGE. The dried SDS-PAGE gel 
was exposed to a Phospho-Imager screen and the radioactive PHAS-1 bands were 
quantified by the STORM860 Phospho-Imager (Molecular Dynamics, Sunnyvale, CA, 
USA) using the ImageQuaNT software. 

In this assay, Compound 112 was found to be a potent p38 MAP kinase inhibitor with 
an IC 50 of 2 nM. 

In vivo screening model of LPS induced TIMF-cc response in mice 

To study the effect of compounds of the present invention in vivo, an in vivo screening 
model of LPS induced TNF-a response in mice was set up as follows: Groups of 6 mice 
(C3H/HeN, female, about 8 weeks (20 g), Bomholtgaard) were dosed with test 
compounds in suspension vehicle 1 hour prior to LPS administration (LPS from E. coii 
055:B5, L-4005, Sigma). At time 0, the mice were dosed Ip with 1.0 mg LPS/kg. After 
anesthetization with Hypnorm/Dormlcum, the mice were bled from the periorbital 
venous plexus 80-90 minutes after LPS administration. The blood samples were 
sampled in EDTA stabilised tubes and centrifuged at 4000 rpm for 10 minutes at 4°C. 
The plasma level of TNF-a was analysed by ELISA. Compound 156 of WO 98/32730 
was used as reference compound. The plasma level of TNF-a was determined using a 
sandwich ELISA. Microtiter plates were coated with a monoclonal antibody against 
mouse TNF-a, washed and blocked with a casein buffer. Samples of mouse TNF-a 
recombinant standards were added to the wells of the microtiter plates and incubated. 
All standards were tested in triplicate, all plasma samples in single. After sample and 
standard incubation, the plates were washed and incubated with biotinylated polyclonal 
secondary antibody against mouse TNF-a and washed. Enzyme conjugate was added 
to all wells and incubated. Substrate was added and the enzyme/substrate reaction 
stopped after 15 minutes at room temperature with 1M H 2 S0 4 . The colour development 
(OD) was measured at 450 nm on an ELISA reader and the background OD at 620 nm 
was subtracted. Experiments were approved if the group treated with the reference 
compound showed a significant inhibition (p<0.05) of the TNF-a response compared to 
the LPS treated control group. The results of the tested compounds are indicated as a 
percentage inhibition compared to an LPS treated control group. Compounds were 
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tested at 10 mg/kg. The Mann-Whitney test was used to compare drug treated groups 
to the LPS treated control group (p<0.05). 
The results are shown in Table 3. 

Table 3, In vivo Inhibition of LPS Induced TNF-a 

production (in °/o) 



Compound 




No. 




Compound 104 


95 


Compound 112 


96 


Compound 113 


83 


Compound 114 


72 


Compound 115 


96 


Compound 116 


95 


Compound 117 


71 


Compound 120 


86 


Compound 123 


47 


Compound 126 


79 


Compound 129 


73 


Compound 131 


70 


Compound 140 


76 


Compound 141 


46 


Compound 145 


94 


Compound 147 


89 


Compound 148 


71 


Compound 149 


89 


Compound 151 


99 


Compound 152 


99 


Compound 153 


86 


Compound 155 


91 


Compound 156 


73 


Compound 157 


83 


Compound 163 


66 x 


Compound 164 


76 
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Table 3. In vivo inhibition of LPS induced TNF-a 

production (in %) 



Compound 




No. 




Compound 166 


83 


Compound 170 


87 


Compound 173 


90 


Compound 174 


64 


Compound 176 


52 


Comoound 178 


67 


Compound 186 


92 


Compound 188 


95 


Compound 196 


66 


Compound 198 


76 


Compound 202 


67 


Compound 251 


49 


Compound 260 


95 


Compound 264 


87 


Compound 266 


54 


Compound 278 


65 


Compound 424 


44 


Ref. comp. a 


23 



Ref. comp. a: (4-(2-aminophenylamino)-2-chloro-2'-methy!benzophenone / Compound 
156 disclosed in WO 98/32730. 

5 The results show that compounds of the present Invention surprisingly show an 
improved biological activity in vivo with respect to Inhibition of LPS induced TNF-a 
production in mice compared to the reference compound, thus making them potentially 
useful in the treatment of inflammatory diseases. 



10 The invention is described in further detail in the following examples which are not in 
* any way intended to limit the scope of the invention as claimed. 



EXAMPLES 
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ftgiwal procedures 

All melting points are uncorrected. For *H nuclear magnetic resonance (NMR) spectra 
(300 MHz) and 13 C NMR (75.6 MHz) chemical shift values (5) (in ppm) are quoted, 
5 unless otherwise specified; for deuteriochloroform solutions relative to Internal 

tetramethylsilane (5 = 0.00) or chloroform (8 = 7.26) or deuteriochloroform (8 = 76.81 
for 13 C NMR) standard. The value of a multlplet, either defined (doublet (d), triplet (t), 
quartet (q)) or not (m) at the approximate mid point Is given unless a range is quoted. 
All organic solvents used were anhydrous. Chromatography was performed on silica gel 
10 using the flash technique. Appropriate mixtures of ethyl acetate, dichloromethane, 

methanol, and petroleum ether (40-60) were used as eluents unless otherwise noted. 
The following abbreviations have been used: 



aq aqueous 

15 dba Dibenzylideneacetone 

DCM Dichloromethane 

DMAP 4-Dimethylaminopyridine 

DMF /V,/V-Dimethyiformamide 

DIE A Ethyl diisopropyl amine 

20 EDCI l-(3-dimethyiaminopropyl)-3-ethylcarbodiimide hydrochloride 

EtOAc Ethyl acetate 

FDPP Diphenyl-phosphinic acid pentafluorophenyl ester 

h Hour(s) 

HATU 0-(7-Azabenzotriazol-l-yl)-/V,/V,/V',/V'- 

25 tetramethyluronium-hexafiuorophosphate 

min Minutes 

NMP /V-methylmorpholine 

NMR Nuclear magnetic resonance 

rac-BINAP Racemic 2,2'-bis(dlphenylphosphino)-l,l'-binaphtyl 

30 RT Room temperature 

TBAF Tetra-n-butylammonium fluoride 

TFA Trifluoroacetic acid 

THF Tetrahydrofuran 

THP Tetrahydropyran 

35 TIPSCI Triisopropylsllyl chloride v 

v Volume 
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Table 4. Exemplified compounds of general formula I 

Compound Example Structure 
no. 



101 1 



102 2 



103 3 



104 4 



105 5 



106 6 



107 7 




108 8 




WO 2005/009940 



54 



PCT/DK2004/000490 




116 16 



O CI 
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159 



59 



O CI 
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Compound Example Structure 
no. 



168 68 



169 69 



170 70 



171 71 



172 72 



173 73 



174 74 



175 75 



176 76 
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Compound 


Example 
no. 


Structure 




195 


95 


H 


0 CI 

lYl JO 

1 H 


196 


96 






197 


97 




Q N 

T H 


198 


98 


o 


? H 


199 


99 




Aixr F 

Y H 


200 


100 


yA^ 


T H 


201 


101 




1 H 


202 


102 


OH " 


O CI 


203 


103 




0 CI 

1 H 
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228 



128 
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Compound Example Structure 
no. 



229 129 



230 130 



231 131 



232 132 



233 133 




234 134 



Br 
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Compound Example Structure 
no. 
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267 



167 
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Compound Example Structure 
no. 



311 211 



312 212 



313 213 



314 214 



315 215 



316 216 



317 217 



318 218 




319 



219 



WO 2005/009940 



PCT/DK2004/000490 




328 



228 
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367 



267 
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473 



286 
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Compound 


Example 
no. 


Structure 


477 


287 


o o 


481 


288 




485 


289 




518 


290 


O 



519 291 ^/ 




520 



292 




Preparation 1: 

3-(2-Chloro-4-nitrobenzoYn-4-methvlbenzoic acid methvl ester (Compound 401) 
A dry flask was charged with 3-iodo-4-methylbenzoic acid methyl ester (21.6 g, 78.2 
mmol) and the flask was evaporated and then filled with argon and this process 
repeated twice. Dry THF (140 mL) was added, and the solution cooled to -50 °C; then 
isopropylmagnesium chloride (41 mL, 2.0 M in diethyl ether, 82 mmol) was added 
slowly over 15 min keeping the temperature below -40 °C. On completion of the 
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addition the reaction mixture was stirred at -40 °C for 45 mln. A THF solution of ZnCI 2 
(10.78 g, 79.1 mmol, 0.8 M) was added dropwise over 20 mln. The reaction mixture 
was stirred at 0 °C for 65 min; then 2-chloro-4-nitro-benzoyl chloride (17.2 g, 78.2 
mmol) and tetrakis(triphenylphosphine)palladium(0) (4.03 g, 3.49 mmol) were added 
and the reaction mixture was allowed to warm to room temperature. After 4 h the 
reaction mixture was poured into a mixture of toIuene/EtOAc/water, then shaken and 
separated. The aqueous phase was extracted with two more portions of EtOAc. The 
organic phases were combined, dried (MgS0 4 ), filtered, and concentrated in vacuo to 
afford the crude product. Crystallization from mixtures of EtO Ac/petroleum ether (40- 
60) gave the title compound as yellow solid. The mother liquid was concentrated in 
vacuo and purified by chromatography using DCM as the eluent to give a second crop 
of the title compound. 

Preparation Z\ 

3-r4-Amino-2-chlorobenzovlV4-me t hylbenzolc acid methyl ester (Compound 402) 
To a solution of compound 401 (7.83 g, 23.5 mmol) in methanol (100 mL) was added 
zinc dust (15.3 g, 235 mmol) and ammonium chloride (6.27 g, 117 mmol) in one 
portion under stirring. A CaCI 2 tube was mounted on the flask and the flask was placed 
In an oil bath with a temperature of 90 °C. After 2 h the reaction mixture was cooled to 
RT, filtered, and then poured into a mixture of EtOAc/water. The aqueous phase was 
extracted with more EtOAc. The organic phases were combined, dried (MgS04), 
filtered, and concentrated in vacuo to afford the crude product. Crystallization from a 
mixture of EtO Ac/petroleum ether (40-60) (2:3) gave the title compound as light 
yellow solid. 

Preparation 3: 

3-(4-Amino-2-chlorobenzovn-4-methvibenzo ic acid f Compound 403) 
To a solution of compound 402 (1.61 g, 5.3 mmol) in ethanol (50 mL) was added a 
solution of sodium hydroxide (2 M, 30 mL) and then stirred under reflux for 90 min. 
The reaction mixture was made weakly acidic (pH = 5) by slowly addition of 
hydrochloric acid (4N), and then poured into a mixture of EtOAc/water. The aqueous 
phase was extracted with more EtOAc. The organic phases were combined, dried 
(MgS0 4 ), filtered, and concentrated in vacuo to afford the title compound as orange 
solid. It was used without any further purification. 

Preparation 4: 
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(4-Amino-2-chtoroDhenvl W ?-m^ 
(Compound 404) 

To a solution of compound 403 (150 mg, 0.47 mmol) In DMF (2.00 mL) In a reaction 
vial (8 mL) was added morpholine (41 \iL, 0.47 mmol), FDPP (253 mg, 0.66 mmol) and 
DIEA (402 *iL, 2.35 mmol). The vial was flushed with argon, closed, and then shaken at 
RT for 24 h. 

The reaction mixture was concentrated in vacuo at 40 °C and then purified by 
chromatography using EtOAc/petroleum ether (40-60) 4:1 followed by EtOAc as the 
eluent to give the title compound as orange syrup. 

Example 1: 

r2-Chioro-4-r4-fluoro-2-methvlphenvlamlno) phenvn-r2-methvl-5-(morpholipe-4- 
carbonvnphenvn-meth anone (Compound 101) 

2-Bromo-5-fluorotoluene (47 \iL, 0.37 mmol) was dissolved in 3 mL dry 1,4-dioxane in 
a vial under an argon atmosphere. Compound 404 (110 mg, 0,31 mmol) was added 
and dissolved in the solvent. Rac-BINAP (7.3 mg, 0.012 mmol), Pd 2 (dba) 3 (7.0 mg, 
0.008 mmol) and Cs 2 C0 3 (141 mg, 0.43 mmol) were added, and the reaction mixture 
was stirred under an argon atmosphere at 100 °C for 72 h. The reaction mixture was 
filtered and then purified by continuous gradient flash chromatography using 
EtOAc/petroleum ether (40-60) (v:v= 0:100 to 50:50) as the eluent to afford the title 
compound as brown oil. 13 C IMMR (CDCI 3 ) 5 195.4, 169.7, 160.6, 150.3, 139.8, 139.7, 
136.6, 135.4, 134.0, 133.7, 132.4, 131.5, 129.2, 127.9, 127.4, 127.0, 117.8, 115.0, 
113.8, 111.7, 66.8, 48.3, 42.8, 20.2, 18.1. 

Preparation 5: 

(4-Amino-2-chlorophenyl)-[2-methyl-5-(4-methylpiperazine-l-carbonyl)phenyl]- 
methanone (Compound 405) 

The reaction was carried out as described in the preparation of compound 404, using /V- 
methylpiperazine (52 ^iL, 0.47 mmol) as the amine. Purification was done by flash 
chromatography to afford the title compound as brown syrup. 

Example 2: 

r2-ChIoro-4-f4-fluoro-2-methvlphenv lamino^phenvlVr2-methvl-5-(4-methvl- 
piperazlne-l-carbony»)phenyl]- methanone (Compound 102) 

The reaction was carried out as described in the preparation of compound 101, using 
compound 405 (143 mg, 0.45 mmol) as the amine. Purification was done by flash 



WO 2005/009940 



PCT/DK2004/000490 



chromatography to afford the title compound as yellow foam. 13 C NMR (CDCI 3 ) 6 195. 5, 
169.6, 160.6, 150.1, 139.6, 139.5, 136.5, 135.5, 134.0, 133.7, 133.0, 131.4, 129.2, 
128.0, 127.4, 127.4, 117.9, 115.0, 113.9, 111.7, 54.8, 47.8, 46.0, 42.1, 20.2, 18.1. 

5 Preparation 6: 

3-f4-Amino-2-chlorobenzovn-yV-methoxy-4./V-dime thylben2amlde rComoound 406) 
The reaction was carried out as described in the preparation of compound 404, using 
the salt /V,0-dlmethylhydroxylamine hydrochloride (46 mg, 0.47 mmol) as the amine. 
Purification was done by flash chromatography to afford the title compound as orange 
10 solid. 

Example 3: 

3-r2-Chloro-4-f4~fiuoro-2-methvlDhenv lamino)benzovn-/V-methoxy-4 > /V- 
dlmethvlbenzamide (Compound 103) 
15 The reaction was carried out as described in the preparation of compound 101, using 
compound 406 (125 mg, 0.38 mmol) as the amine. Purification was done by flash 
chromatography to afford the title compound as yellow foam. 13 C NMR (CDCI 3 ) 8 195.6, 
168.9, 160.6, 150.0, 140.7, 139.2, 136.5, 135.5, 133.9, 133.8, 131.1, 131.0, 130.5, 
129.5, 127.7, 127.3, 117.9, 115.1, 113.9, 111.7, 65.9, 61.1, 20.4, 15.3. 

20 

Preparation 7: 

3-f4-Amino>2-chlorobenzoyl)-4-methvl-/V-rtetrahvdr Qfuran-2-vlmethvl)benzamide 
(Compound 407) 

The reaction was carried out as described in the preparation of compound 404, using 
25 (tetrahydrofuran-2-yl)methylamine (31 mg, 0.31 mmol) as the amine. Purification was 
done by flash chromatography to afford the title compound as yellow oil. 

Example 4: 

3-r2-ChlQrQ-4-r4-fluoro-2-methvlphenvlam ino)benzovlV4-methvl-/V-rtetrahydrofuran- 

30 2-ylmethyl)benzamide (Compound 104) 

The reaction was carried out as described in the preparation of compound 101, using 
compound 407 (85 mg, 0.23 mmol) as the amine. Purification was done by flash 
chromatography to afford the title compound as yellow foam. 13 C NMR (CDCI 3 ) 5 195.5, 
166.8, 160.6, 150.3, 141.1, 140.1, 136.6, 135.7, 134.2, 133.8, 131.8, 131.4, 128.6, 

35 127.6, 127.4, 127.0, 117.8, 115.2, 113.8, 111.6, 77.6, 68.2, 43.7, 28.7, 25.9, 20.2, 
18.1. 
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Preparation 8: 

3-r4-Amin Q -2-chlorob gn ^ 
(Compound 4081 

5 The reaction was carried out as described in the preparation of compound 404, using 
methyl(tetrahydrofuran-2-ylmethyl)amine (36 mg, 0.31 mmol) as the amine. 
Purification was done by flash chromatography to afford the title compound as yellow 
oil. 

10 Example 5: 

^■r2-Chloro-4-(4-fluoro-2-methYlphenvlaminolbenzoviV4,A/"dimet;hyl--/V- 
(tetrahydrofuran-2-ylmethv nbenzamide (Compound 1051 

The reaction was carried out as described in the preparation of compound 101, using 
compound 408 (85 mg, 0.23 mmol) as the amine. Purification was done by flash 
15 chromatography to afford the title compound as brown syrup. l H NMR (CDCI 3 ) 5 7.41 - 
7.24 (m,4H), 7.15 (dd,lH), 6.97 (dd,lH), 6.90 (dt,lH), 6.61 (d,lH), 6.48 (dd,lH), 
6.23 (bs,lH), 4.17 - 3.0 (m,8H), 2.41 (s,3H), 2.21 (s,3H), 2.0 - 1.45 (m,4H). 

Preparation 9: 

20 3-(4-Amino-2-chlorobenzovlV/V-f2-mR thoxyethvlV4-methvlbenzamide (Compound 
409) 

The reaction was carried out as described in the preparation of compound 404, using 2- 
methoxyethylamine (23 mg, 0.31 mmol) as the amine. Purification was done by flash 
chromatography to afford the title compound as yellow oil. 

25 

Example 6: 

3>r2-Chloro-4>r4-fiuoro-2-methy l-phenvlaminolbenzovn-A/-r2-methoxyet;hYn-4- 
methvlbenzamide (Compound 106) 

The reaction was carried out as described in the preparation of compound 101, using 
30 compound 409 (60 mg, 0.17 mmol) as the amine. Purification was done by flash 

chromatography to afford the title compound as syrup. 13 C NMR (CDCI 3 ) 8 195.6, 166.9, 
160.7, 150.2, 141.2, 140.1, 136.5, 135.7, 134.2, 133.6, 131.7, 131.4, 128.7, 127.6, 
127.3, 127.3, 117.8, 115.2, 113.9, 111.7, 71.1, 58.9, 39.8, 20.3, 18.1. 



35 



Preparation 10: 
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:W4-Amino-2-chlorobenzovlV4-me^ 
(Compound 410) 

The reaction was carried out as described in the preparation of compound 404, using 3- 
morpholin-4-yl-propylamine (45 mg, 0.31 mmol) as the amine. Purification was done 
5 by flash chromatography to afford the title compound as foam. 

Example 7: 

3-r2-Chloro-4-f4-fluoro-2-methvlD^ 
propyhbenzamlde (Compound 107) 
10 The reaction was carried out as described in the preparation of compound 101, using 
compound 410 (37 mg, 0.09 mmol) as the amine. Purification was done by flash 
chromatography to afford the title compound as brown oil. 13 C NMR (CDCI 3 ) 5 195.6, 
166.6, 160.6, 150.3, 140.8, 140.3, 136.5, 135.7, 133.7, 133.7, 131.3, 128.6, 127.3, 
127.3, 117.8, 115.2, 113.9, 111.7, 66.9, 58.7, 53.9, 40.6, 24.2, 20.2, 18.1. 

15 

Prqperetion lfr; 

(4-Amino-2>chlorophenvn-^5>r4-f2-methoxvethvn piDerazine-l-carbonvn-2- 
methvlphenylVmethanone ( Compound 411) 

The reaction was carried out as described in the preparation of compound 404, using 1- 
20 (2-methoxyethyl)piperazine (45 mg, 0.31 mmol) as the amine. Purification was done 
by flash chromatography to afford the title compound as foam. 

Example 8: 

r2-Chloro-4-(4-fluoro~2"methvlphenvlamino)phenvn-<5-f4-(2- 
25 methoxyethvnpiperazine-l-carbonvl1-2-methyl phenyl>-methanone (Compound 108) 
The reaction was carried out as described in the preparation of compound 101, using 
compound 411 (90 mg, 0.22 mmol) as the amine. Purification was done by flash 
chromatography to afford the title compound as yellow oil. 13 C NMR (CDCI 3 ) 5 195.5, 
169.5, 160.6, 150.3, 139.6, 139.4, 136.5, 135.4, 134.0, 133.8, 132.9, 131.4, 129.1, 
30 127.9, 127.3, 127.0, 117.8, 115.0, 113.8, 111.6, 70.0, 58.9, 57.8, 53.8, 53.2, 47.7, 
42.1, 20.2, 18.1. 

Preparation 12: 

3^4-Amino-2-chlorobenzovl)-4-methvl-A/-pvridin-4-vlmethvlbenzamide (Compound 
35 412) 
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The reaction was carried out as described In the preparation of compound 404, using C- 
pyridin-4-yl-methylamlne (31 pL, 0.31 mmol) as the amine. Purification was done by 
flash chromatography to afford the title compound as yellow solid. 

Example 9: 

^-r2.Chloro-4-r4-fiuoro-2--methviph enylamino^ben20VlV4-methYl-/V-pyri^in-4- 
ylmethvlbe nzamide (Compound 109^ 

The reaction was carried out as described in the preparation of compound 101, using 
compound 412 (100 mg, 0.26 mmol) as the amine. Purification was done by flash 
chromatography to afford the title compound as yellow solid. 13 C NMR (DMSO-d 6 ) 
8 194.3, 165.5, 159.5, 151.0, 149.4, 148.4, 139.7, 136.2, 134.3, 134.1, 131.2, 131.1, 

131.0, 128.9, 127.1, 127.0, 124.9, 122.1, 117.4, 114.1, 113.5, 111.0, 41.7, 19.5, 
17.6. 

Preparation 13: 

3-f4-Amino-2-chlorobenzovlV4-methvh7V-p v ridin- 2-vlmethylbep zamide (Compound 
4131 

The reaction was carried out as described in the preparation of compound 404, using C- 
pyridin-2-yl-methylamlne (31 pL, 0,31 mmol) as the amine. Purification was done by 
flash chromatography to afford the title compound as yellow solid. 

Example 10: 

3-r2-Chloro-4-r4-fiuoro-2-methvlphenvlamin o^benzovlV4-methvl-/V-Pvridin-2- 
ylmethylbenzamide (Compound 110^ 

The reaction was carried out as described in the preparation of compound 101, using 
compound 413 (79 mg, 0.21 mmol) as the amine. Purification was done by flash 
chromatography to afford the title compound as yellow solid. 13 C NMR (DMSO-d 6 ) 
5 194.3, 165.3, 159.5, 151.0, 148.8, 148.0, 139.7, 139.6, 136.2, 135.1, 134.9, 134.3, 

134.1, 131.2, 131.0, 128.9, 127.1, 127.0, 124.9, 123.4, 117.4, 114.1, 113.4, 111.0, 
40.3, 19.5, 17.6. 

Preparation 14: 

3-(4-Amlno-2~chloroben^ovn-4-methvl-yV-pyridln-3-ylmethvlbenzamide (Compound 
4141 
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The reaction was carried out as described in the preparation of compound 404, using C- 
pyridin-3-yl-methylamlne (31 pL, 0.31 mmol) as the amine. Purification was done by 
flash chromatography to afford the title compound as yeilow foam. 

Example 11: 

3-r2-Chloro-4-f4-fluoro-2-methvl- p henylaminoVbenzovn-4-methYl-yV-pyndin-3 I 
vlmethvl-benzamide (Compound 111! 

The reaction was carried out as described in the preparation of compound 101, using 
compound 414 (90 mg, 0.24 mmol) as the amine. Purification was done by flash 
chromatography to afford the title compound as solid. 13 C NMR (DMSO-d 6 ) 8 194.4, 
165.3, 159.4, 157.8, 150.9, 148.7, 139.7, 136.6, 136.2, 134.3, 134.2, 134.1, 131.3, 
131.0, 128.9, 127.1, 127.0, 125.0, 122.0, 120.9, 117.4, 114.1, 113.4, 111.0, 44.6, 
19.5, 17.6. 

Preparation 15: 

3-r2-Chloro-4-( 2-nitrophenylamino^ben2Qvl1- 4~methvlbenzoic acid methyl ester 
(Compound 415^ 

A Schlenk tube was charged with compound 402 (4.00 g, 13.1 mmol) in 1,4-dioxane 
(40 mL), l-iodo-2-nitro-benzene (3.91 g, 15.7 mmol), Cs 2 CQ 3 (5.98 g, 18.3 mmol), 
Pd 2 (dba) 3 (302 mg, 0.33 mmol), and rac-BINAP (308 mg, 0.49 mmol). The tube was 
capped with a rubber septum, flushed with argon for 5 min, and then stirred at 100 °C 
for 2 h. The reaction mixture was allowed to cool to room temperature, and then 
poured into a mixture of water and EtOAc. The aqueous phase was extracted twice with 
more EtOAc. The combined organic phases were washed with brine, dried (MgS0 4 )/ 
filtered and concentrated in vacuo. The crude product was purified by chromatography 
elutlng with petroleum ether (40-60)/EtOAc 4:1 to afford the title compound as yellow 
solid. 

Preparation 16: 

3-r2-Chloro-4-(2-nitrophenylamino^benzovll-4"met hylbenzoic acid (Compound 416) 
To a suspension of compound 415 (3.00 g, 7.06 mmol) In methanol (20 mL) was added 
water (4.0 mL) followed by lithium hydroxide (845 mg, 35 mmol). The mixture was 
then stirred at reflux for 30 min. The reaction mixture was made acidic (pH = 5) by 
slowly addition of H 2 S0 4 (IN), and then poured into a mixture of EtOAc/water. The 
aqueous phase was extracted with more EtOAq. The organic phases were combined, 
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dried (MgS0 4 ), filtered, and concentrated in vacuo. The crude product was triturated in 
EtOAc/pentane 1:1 (20 mL) to afford the title compound as yellow solid. 

Preparation 17/ Example 271; 

3-r2-Chloro-4-r2-nitroDhenYlamtno^ben7 Q Yn-/V-r2-hvdmxvethvn-4-methY|benz9m|de 
(Compound 417^ 

To a solution of compound 416 (2.42 g, 5.90 mmol) in DMF (20 mL) was added 2- 
amino-ethanol (541 mg, 8.85 mmol), FDPP (2.72 g, 7.08 mmol), and DIE A (5 mL, 30 
mmol) at 0 °C. The flask was flushed with argon and the temperature was allowed to 
come to RT. The reaction mixture was stirred at RT for 5 h, and then poured into a 
mixture of water (100 mL), H 2 S0 4 (IN, 40 mL), and EtOAc (100 mL). The phases were 
separated and the aqueous phase was extracted with more EtOAc. The organic phases 
were combined, dried (MgS0 4 ), filtered, and concentrated in vacuo. The crude product 
was purified by chromatography eluting with DCM/methanol 100:2 to afford the title 
compound as orange solid. 

Example 12: 

3-r4-f2-AminophenvlaminoV2>chlo rQben2Qvll-/V-r2-»hvdroxvethyl)-4-methylbenzamide 
(Compound 112) 

To a solution of compound 417 (2.21 g, 4.87 mmol) in methanol (40 mL) was added 
zinc dust (3.18 g, 48.7 mmol) and ammonium chloride (1.30 g, 24.3 mmol) in one 
portion under stirring. A CaCI 2 tube was mounted on the flask and the flask was placed 
in an oil bath with a temperature of 90 °C. After 1 h the reaction mixture was cooled to 
RT, filtered, and then poured into a mixture of EtOAc/water. The aqueous phase was 
extracted with more EtOAc. The organic phases were combined, dried (MgS0 4 ), filtered, 
and concentrated in vacuo to afford the crude product. The crude product was purified 
by chromatography eluting with DCM/methanol 100:5 (v:v) followed by 100:7 (v:v) to 
afford the title compound as yellow foam. 13 C NMR (CDCI 3 ) 6 195.7, 167.8, 150.3, 
142.8, 141.2, 140.1, 135.6, 134.2, 131.4, 128.9, 127.8, 127.4, 127.0, 126.8, 125.0, 
119.2, 116.5, 115.4, 111.9, 62.1, 42.9, 20.2. 

Preparation 18: 

3-r4->f4-Bromo-2-nitropheny»aminoV2-chloro benzovlV4-methvlbenzoic acid methyl 
ester (Co mpound 418) 

To a solution of compound 402 (1.00 g, 3.29 mmol) and 4-bromo-l-fluoro-2- 
nitrobenzene (0.4 mL, 3.29 mmol) in DMSO (7.0 mL) was slowly added potassium tert- 
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butoxide (816 mg, 7.27 mmol) under stirring. After 4 h at RT the reaction mixture was 
poured Into a mixture of EtOAp/water. The aqueous phase was extracted with more 
EtOAc. The organic phases were combined, dried (MgS0 4 ), filtered, and concentrated in 
vacuo to afford the crude product. The crude product was purified by chromatography 
5 elutlng with petroleum ether (40-60)/EtOAc 9:1 to afford the title compound as orange 
solid. 

Preparation 19: 

3-r4-r4-Bromo-2-nitroDhenvla minQV2-chlorobenzovl1-4-methvlbenzoic acid 

10 (Compound 419) 

To a suspension of compound 418 (540 mg, 1.07 mmol) in methanol (5 mL) was added 
water (0.5 mL) and lithium hydroxide (128 mg, 5.35 mmol). The mixture was then 
stirred at reflux for 3 h. The reaction mixture was made acidic (pH = 2) by slowly 
addition of HCI (aq.) (IN), and then poured into a mixture of EtOAc/water. The aqueous 

15 phase was extracted with more EtOAc. The organic phases were combined, dried 

(MgS0 4 ), filtered, and concentrated in vacuo to afford the title product as orange solid. 
It was used without any further purification. 

Preparation 20/Example 273: 
20 3-r4-f4-Bromo-2-nitroDhenvlaminoV 2-chlorobenzovlV/V-r2-hvdroxvethvn-4- 

methylbepzamide (Compound 420). 

The reaction was carried out as described in the preparation of compound 404, using 2- 
aminoethanol (56 ^L, 0.94 mmol) as the amine and compound 419 (461 mg, 0.94 
mmol) as the carboxylic acid. Purification was done by flash chromatography to afford 
25 the title compound as orange solid. 

Example 13: 

3-r4-r2-Amino-4-bromoDhenv lamtnoV2-chlorobenzovlV/V-f2~hvdroxvethvn-4- 
methyibenzamide (Compound 113) 
30 The reaction was carried out as described in the preparation of compound 112, using 
compound 420 (280 mg, 0.53 mmol) as the nitro compound. Purification was done by 
flash chromatography to afford the title compound as a solid. 13 C NMR (CD 3 OD) 
5 197.7, 169.5, 152.8, 147.0, 142.0, 141.8, 136.7, 135.4, 133.1, 132.4, 130.2, 129.4, 
128.6, 127.2, 125.4, 121.3, 121.3, 119.4, 116.2, 112.7, 61.6, 43.6, 20.2. 

35 

Preparation 21: 
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3-f4^4>Bromo^-m e thvlDhenvlammoV 2 -rh| Qro benzovlV4-methvlbenzolC SQ\4 methyl 
ester (Comppuncl 421) 

A reaction vial was charged with compound 402 (100 mg, 0.33 mmol) In 1,4-dloxane 
(1.0 mL), 4-bromo-l-lodo-2-methylbenzene (56 \iL, 0.38 mmol), Cs 2 C0 3 (15 mg, 0.46 
mmol), Pd 2 (dba) 3 (7.5 mg, 0.008 mmol), and rac-BINAP (7.7 mg, 0.012 mmol). The 
tube was flushed with argon for 5 mln, closed and then stirred at 150 °C for 1 h in a 
microwave oven. The reaction mixture was allowed to cool to room temperature, and 
then poured into EtOAc. Filtration and concentration in vacuo gave the crude product. 
The crude product was purified by continuous gradient flash chromatography using 
EtOAc/petroleum ether (40-60) (v:v - 10:90 to 30:70) as the eluent to afford the title 
compound as orange solid. 

Preparation 22/Example 274: 

3>r4-r4-Brom Q -2-methvlphenvlami n oV2-chlorohenzovn-4"methyibgnzoiq aci(j 
rcomoound 4221 

The reaction was carried out as described in the preparation of compound 419, using 
compound 421 (525 mg, 1.11 mmol) as the ester. Purification was done by flash 
chromatography to afford the title compound as orange solid. 13 C NMR (DMSO-d 6 ) 
8 194.2, 166.5, 149.8, 141.7, 139.5, 137.8, 135.1, 133.8, 133.8, 133.5, 131.5, 131.1, 
129.5, 129.2, 128.2, 125.7, 125.6, 116.7, 114.8, 111.8, 19.8, 17.4 

Example 14: 

3^r4-( r 4-Bromo-2-methYlphenvlamtnoV2-chl orobenzovn-/V-r2-hvdroxvethyl)-4' 
methvlbenzamide (C ompound 1141 

The reaction was carried out as described in the preparation of compound 404, using 2- 
aminoethanol (58 |iL, 0.97 mmol) as the amine and compound 422 (431 mg, 0.97 
mmol) as the carboxylic acid. Purification was done by flash chromatography to afford 
the title compound as yellow solid. 13 C NMR (DMSO-d 6 ) 8 194.6, 165.2, 149.8, 139.4, 

139.4, 137.8, 135.1, 134.1, 133.9, 133.5, 131.7, 130.9, 129.5, 128.9, 127.0, 125.7, 

125.5, 116.6, 115.0, 111.8, 59.6, 42.1, 19.5, 17.4 

Preparation 23: 

3-f2-Chloro-4>f2.4-difluorophenvlamino)benz ovH-4-methvlbenzoic acid methyl ester 
(Compound 4231 

A reaction vial was charged with compound 4Q2 (750 mg, 2.47 mmol) in toluene (7.5 
mL), l-bromo-2,4-difluorobenzene (0.33 mL, 2.96 mmol), Cs 2 C0 3 (1.13 g, 3.46 mmol), 
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Pd 2 (dba) 3 (114 mg, 0.12 mmol), and rac-BINAP (116 g, 0.18 mmol). The tube was 
flushed with argon for 5 mln, closed and then warmed slowly to 200 °C. The reaction 
vial was shaken at 200 °C for 4 h. The reaction mixture was allowed to cool to room 
temperature, and then poured into EtOAc. Filtration and concentration in vacuo gave 
5 the crude product. The crude product was purified by continuous gradient flash 

chromatography using EtOAc/petroleum ether (40-60) (v:v = 2:98 to 20:80) as the 
eluent to afford the title compound as brown syrup. 

Preparation 24/Examp|e 275: 
10 3-r2-Chloro-4-f 2.4-difluoroDhenvlam inolbenzovl1-4-methvlbenzoic acid ( Compound 
424^ 

The reaction was carried out as described in the preparation of compound 419, using 
compound 423 (360 mg, 0.87 mmol) as the ester. Purification was done by flash 
chromatography to afford the title compound as orange solid. 13 C NMR (DMSO-d 6 ) 
15 6 194.4, 166.5, 158.8 (dd), 155.8 (dd), 149.5, 141.8, 139.3, 133.6, 131.9, 131.5, 

131.2, 129.4, 128.3, 126.5 (m), 126.3, 124.1 (dd), 114.7, 112.0 (dd), 111.8, 105.0 
(dd), 19.8 

Preparation 25/Example 276: 
20 2-Methvlacrylic acid 2-^r3-r2-chloro-4-r2.4-difluoroDhenvlamino)benzovl1-4- 
methylbenzoylamino>e thvl ester (Compound 425) 

The reaction was carried out as described in the preparation of compound 404, using 2- 
methylacrylic acid 2-aminoethyl ester (54 mg, 0.33 mmol) as the amine and compound 
424 (120 mg, 0.30 mmol) as the carboxylic acid. Purification was done by flash 
25 chromatography to afford the title compound as orange foam. 13 C NMR (CDCI 3 ) 5 195.5, 
167.8, 166.8, 159.2 (dd), 155.6 (dd), 148.1, 141.6, 139.7, 135.9, 135.3, 133.7, 
131.7, 131.6, 128.9, 128.8, 127.8, 126.3, 124.5 (dd), 124.2 (dd), 116.2, 112.8, 111.6 
(dd), 105.0 (dd), 63.4, 39.7, 20.4, 18.3 

30 Example 15: 

3-r2-Chloro-4-(2.4-difluorophenvlamlno^benzovn-/V-f2-hvdroxvethvn-4- 
methylbenzamide (Compound US) 

To a suspension of compound 425 (95 mg, 0.19 mmol) in methanol (1.0 mL) was 
added water (0.1 mL) and lithium hydroxide (23 mg, 0.95 mmol). The mixture was 
35 then stirred at reflux for 45 min. The reaction mixture was made acidic (pH = 2) by 
slowly addition of HCI (aq.) (IN), and then poured into a mixture of EtOAc/water. The 
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aqueous phase was extracted with more EtOAc. The organic phases were combined, 
dried (NlgS0 4 ), filtered, and concentrated in vacuo. The crude product was purified by 
flash chromatography using EtOAq/petroleum ether (40-60) (v:v = 4:1 and 6:1) as th 
eluent to afford the title compound as yellow oil. 13 C NMR (CDCfe) 6 195.6, 167.7, 
159.4, 155.7, 148.3, 141.5, 139.8, 135.4, 133.8, 131.6, 131.5, 129.0, 128.6, 127.7, 
124.6, 124.2, 116.2, 112.8, 111.7, 105.0, 62.3, 42.9, 20.3. 



Preparation 7,5/Example 277: 
^-p-Chi Q ro-4-r2-nitro P henv hm^^ 

(Compound 426^ 

To a solution of compound 409 (85 mg, 0.25 mmol) and l-fiuoro-2-nitrobenzene (26 
HL, 0.25 mmol) in DMSO (2.0 mL) was added potassium tert-butoxide (62 mg, 0.55 
mmol) under stirring. After 2.5 h at RT the reaction mixture was poured into a mixture 
of EtOAc/water. The aqueous phase was extracted with more EtOAc. The organic 
phases were combined, dried (NlgS0 4 ), filtered, and concentrated in vacuo to afford the 
crude product. The crude product was purified by chromatography eluting with 
DCM/EtOAc 4:1 to afford the title compound as orange oil. 



Example 16j. 

3-r4-f2-AminnphenvlaminoV2-ch^ 
(Compound 116^ 

The reaction was carried out as described in the preparation of compound 112, using 
compound 426 (72 mg, 0.15 mmol) as the nitro compound. Purification was done by 
flash chromatography to afford the title compound as yellow foam. 13 C NMR (DMSO-d 6 ) 
5 194.4, 165.2, 151.2, 144.0, 139.9, 139.2, 134.1, 134.0, 131.5, 130.8, 128.7, 126.8, 
126.6, 126.2, 124.4, 123.9, 116.3, 115.4, 114.2, 111.2, 70.3, 59.6, 57.8, 19.4. 

Preparation 27: 

3-r4-( 2-AminophenvlammoV2-chlor o benzovn-4-methvlbenzoic acid methyl ester 
(Compound 427^ 

The reaction was carried out as described in the preparation of compound 112, using 
compound 415 (1.8 g, 4.38 mmol) as the nitro compound. Purification was done by 
flash chromatography to afford the title compound as yellow syrup. 



Preparation 28: 

3-r4-f2-AminophenvlaminoV2-chlorobenzovlV4- m eth v l benzoic a cid (Compound 42 . & 



WO 2005/009940 



PCT/DK2004/000490 



100 

To a solution of compound 427 (735 mg, 1.86 mmol) in ethanol (10 mL) was added a 
solution of sodium hydroxide (2 M, 10 mL). The mixture was then stirred under reflux 
for 2 h. The reaction mixture was made weakly acidic (pH - 5) by slowly addition of 
glacial acetic acid (5.0 mL), and then poured into a mixture of EtOAc/water. The 

5 aqueous phase was extracted with more EtOAc. The organic phases were combined, 
dried (MgS0 4 ), filtered, and concentrated in vacuo. The crude product was purified by 
continuous gradient flash chromatography using DCM/methanol (v:v = 90:10 to 85:15) 
as the eluent to afford the title compound as yellow syrup. 13 C NMR (CD 3 OD) 6 197.5, 
169.1, 153.3, 145.1, 143.6, 141.7, 136.6, 135.3, 132.6, 132.5, 131.1, 129.6, 128.5, 

10 128.1, 126.8, 126.6, 119.4, 117.6, 116.0, 112.6, 20.4 

Exapnple 17: 

■>^4-r2>AminoDhenviaminoV2-chl nmbenzovn-/V-ethvl-4-methvlbep?amlde (Compound 
117} 

15 The reaction was carried out as described in the preparation of compound 404, using 
ethylamine hydrochloride (11 mg, 0.14 mmol) as the amine and compound 428 (54 
mg, 0.14 mmol) as the carboxylic acid. Purification was done by flash chromatography 
to afford the title compound as yellow oil. l3 C NMR (CDCl 3 ) 6 195.7, 166.8, 162.6, 
150.4, 142.9, 140.8, 140.1, 135.6, 134.2, 132.0, 131.3, 128.7, 127.6, 127.3, 127.0, 

20 126.7, 125.1, 118.9, 116.4, 115.4, 111.8, 35.0, 20.2, 14.8. 

Example 13: 

3-f4-(2-AminoDhenYlaminoV2-chlorob 
(Compound 118} 

25 The reaction was carried out as described in the preparation of compound 404, using 3- 
amlnopropane-l-ol (11 ^L, 0.14 mmol) as the amine and compound 428 (54 mg, 0.14 
mmol) as the carboxylic acid. Purification was done by flash chromatography to afford 
the title compound as yellow oil. 13 C NMR (CDCI 3 ) 5 195.8, 167.7, 150.4, 142.9, 141.1, 
140.1, 135.6, 134.2, 131.5, 131.4, 128.8, 127.7, 127.4, 127.0, 126.6, 125.1, 119.1, 

30 116.5, 115.4, 111.8, 60.0, 37.4, 31.8, 20.2. 

Preparation 29: 

3-(4-Amino-2-ch»oroben2ovlVA/-f2-hvdrox vethvlV4-methvlbenzamide (Compound 429) 
The reaction was carried out as described in the preparation of compound 404, using 2- 
35 aminoethanol (190 nL, 3.13 mmol) as the amine and compound 403 (1.00 g, 3.13 
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mmol) as the carboxylic acid. Purification was done by flash chromatography to afford 
the title compound as yellow solid. 

Preparation 30: 

:W4-AminoO-chlorobenzoYlV/V-r2-fte^ 
methvlbenzamide (Co mpound 430) 

A solution of compound 429 (490 mg, 1.47 mmol), l,5-diazabicyclo(5.4.0)undecen-5- 
ene (0.9 mL, 5.88 mmol) and tert-butylchlorodimethylsilane (777 mg, 5.15 mmol) in 
acetonitrile (2.0 mL) was stirred for 2 h under an atmosphere of argon. The reaction 
mixture was poured into a mixture of EtOAc/water. The aqueous phase was extracted 
with more EtOAc. The organic phases were combined, dried (MgS0 4 ), filtered, and 
concentrated in vacuo to afford a syrup. The syrup was stirred in a mixture of ethanol 
(5.0 mL) and glacial acetic acid (0.5 mL) for 18 h and then poured into a mixture of 
EtOAc/water. The aqueous phase was extracted with more EtOAc. The organic phases 
were combined, dried (MgS0 4 ), filtered, and concentrated in vacuo to afford the crude 
product. The crude product was purified by chromatography elutlng with DCM/EtOAc 
(v:v = 4:1) to afford the title compound as yellow foam. 

Example 19: 

3-f2-Chloro-4-f4-fluoro-2-methvlphenvlamlno ^ benzo vn-/V-(2-hvdroxy ethyl)-4- 
methylbenzamide (Compound 119) 

2-Bromo-5-fluorotoluene (8 \iL, 0.11 mmol) was dissolved in 1 mL dry 1,4-dioxane in a 
vial under an argon atmosphere. Compound 430 (42 mg, 0.09 mmol) was added and 
dissolved in the solvent. Rac-BINAP (2.1 mg, 0.003 mmol), Pd 2 (dba) 3 (2.0 mg, 0.002 
mmol) and Cs 2 C0 3 (41 mg, 0.13 mmol) were added, and the reaction mixture was 
stirred under an argon atmosphere at 100 °C for 72 h. The reaction mixture was 
filtered and then dissolved in THF (1.00 mL). Tetrabutylammonlum fluoride trihydrate 
(37 mg, 0.12 mmol) was added to the solution and the mixture was stirred at 60 °C for 
45 min. The reaction mixture was poured into a mixture of EtOAc/water. The organic 
phase was washed with Na 2 C0 3 (aq.), water, dried (MgS0 4 ), filtered, and concentrated 
in vacuo to afford the crude product. The crude product was purified by 
chromatography eluting EtOAc to afford the title compound as yellow/brown oil. 13 C 
NMR (CDCI 3 ) 8 195.6, 167.8, 160.6, 150.4, 141.2, 140.2, 136.5, 135.7, 134.3, 133.6, 
131.5, 131.4, 128.8, 127.4, 127.4, 126.9, 117.8, 115.2, 113.9, 111.7, 77.2, 62.2, 
42.9, 20.2, 18.1. 
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preparation 31: 

3-p-ChlQro-4-r4-chl Q ro-2-^ ^ 
ester (Com pound 4311 

l-Bromo-4-chloro-2-fluorobenzene (820 *iL, 6.58 mmo!) was dissolved In 20 mL dry 
1,4-dloxane under an argon atmosphere. Compound 402 (2.00 g, 6.58 mmol) was 
added and dissolved in the solvent. Dicyclohexyl-(2 , / 4 , / 6 , -triisopropyl-biphenyl-2-yl)- 
phosphane (125 mg, 0.26 mmol), Pd(OAc) 2 (30 mg, 0.13 mmol) and Cs 2 C0 3 (2.68 g, 
8.22 mmol) were added, and the reaction mixture was stirred under an argon 
atmosphere at 120 °C for 48 h. The reaction mixture was filtered and then purified by 
flash chromatography using EtOAq/petroleum ether (40-60) 1:9 as the eluent to afford 
the title compound as a solid. 

Preparation 32/Example 278: 

3-r2-Chloro-4-r4>chloro-2-fluoro-ph ^n Y laminoVbenzovn-4-methvl'benzo|c acjd 
(Compound 432) 

The reaction was carried out as described in the preparation of compound 416, using 
compound 431 (1.71 g, 3.96 mmol) as the ester. The title compound was used without 
any further purification. 13 C NMR (DMSO-d 6 ) 6 194.6, 166.7, 154.8 (d), 148.3, 141.7, 
139.0, 133.3, 131.5, 131.4, 129.5, 128.8, 127.7 (d), 127.2 (d), 127.2, 125.2 (d), 
124.8 (d), 116.9 (d), 115.6, 112.7, 19.9 

Preparation 33: 

3-r2-Chloro-4-r4-chioro-2-fluoro-Dhenvlamino V benzovlV4-methvl-benzovl chloride 
(Compound 4331 

To a suspension of compound 432 (100 mg, 0.24 mmol) in toluene (2 mL) was added 
thionyl chloride (35 nL, 0.48 mmol) and then refluxed for 2 h. The reaction mixture was 
concentrated in vacuo to afford the title compound without any further purification. 

Example 20: 

3-f2-Chloro-4-r4-chloro-2-fluoro-DhenvlaminoVbenzovlV/V'-f2-hYdro xy-ethyl)-4 r 
methyl-benzamide (C ompound 1201 

A solution of compound 433 (80 mg, 0.18 mmol), DIEA (31 \iL, 0.18 mmol), and 2- 
amino-ethanol (22 ^L, 0.37 mmol) in dry DCM (2 mL) was stirred until completion of 
the reaction as judged by TLC (1 h). The reaction mixture was poured into a mixture of 
EtOAc/water. The aqueous phase was extracted with more EtOAc. The organic phases 
were combined, dried (MgSQ 4 ), filtered, and concentrated In vacuo to afford the crude 
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product. Purification by continuous gradient flash chromatography using 
EtOAc/petroleum ether (40-60) (v:v= 40:60 to 100:0) as the eluent afforded the title 
compound as brown oil. 13 C NMR (CDCI 3 ) & 

195.8, 167.7, 154.4 (d,J=248Hz), 147.2, 141.5, 139.6, 135.2, 133.7, 131.6, 131.5, 
129.1, 129.1, 128.7 (d,J=9.5Hz), 127.8, 127.2 (d,J=11.7Hz), 124.9 (d,J=3.6Hz), 
122.4 (d), 117.1, 117.0 (d,J=22.8Hz), 113.6, 62.1, 42.9, 20.4. 



Example ZU 

^-[7_-Chloro-4-r4-chloro-2-fluoro-Dh e nvlaminoVbenzovl1"4>/V-d|methYl"benzamide 
(Compound 121^ 

The reaction was carried out similarly as described in the preparation of compound 120, 
using methylamine (0.13 mmol) as the amine. 13 C NMR (CDCI 3 ) 8 195.7, 167.4, 154.4 
(d), 147.1, 141.4, 139.4, 135.1, 133.5, 132.0, 131.6, 129.3, 129.0, 128.6 (d), 127.8, 
127.3 (d), 124.9 (d), 122.4 (d), 117.1, 117.0 (d), 113.6, 26.8, 20.4. 

Example 22: 

(2-/3-r2-Chloro-4-f4>chloro-2"fluoro-ohenylaminoV benzovl1-4-methvhbenzoylamino>- 
acet ylaminoVacetic acid ethvi ester (Compound 122 ) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using (2-amino-acetylamino)-acetic acid ethyl ester (0.13 mmol) as the amine. 13 C 
NMR (DMSOd 6 ) 6 194.8, 169.6, 169.4, 165.4, 154.8 (d), 148.3, 139.9, 139.1, 133.6, 

133.5, 131.3, 131.0, 129.4, 127.7 (d), 127.5, 127.2 (d), 127.1, 125.2 (d), 124.8 (d), 
117.0 (d), 115.7, 112.6, 60.3, 42.3, 40.6, 19.6, 14.0. 

Example 23: 

^3-r2-Chloro-4-f4-chloro-»2-fluoro-phenvlamino V benz ovlV4-methY l-benzoylamino>- 
acetic acid ethyl ester (Compound 123) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using amino-acetic acid ethyl ester (0.13 mmol) as the amine. 13 C NMR (CDCI 3 ) S 

195.6, 170.0, 166.7, 154.4 (d), 147.0, 141.9, 139.5, 135.2, 133.6, 131.7, 131.1, 
129.3, 129.1, 128.5 (d), 128.1, 127.3 (d), 124.9 (d), 122.3 (d), 117.1, 117.0 (d), 

113.7, 61.7, 41.9, 20.4, 14.1. 

Example 24: 
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rr^hyl-henzamlde (Compound 124) 

The reaction was carried out similarly as described In the preparation of compound 120, 
using 2-methoxy-ethylamine (0.13 mmol) as the amine. 13 C NMR (CDCI 3 ) 5 195.7, 
5 166.7, 154.4 (d), 147.0, 141.5, 139.5, 135.2, 133.6, 131.9, 131.5, 129.4, 128.9, 

128.5 (d), 128.0, 127.3 (d), 124.9 (d), 122.3 (d), 117.1, 117.0 (d), 113.7, 71.1, 58.8, 
39.8, 20.4 

Example 25:, 
10 3-r2-ChIoro-4-f4-chloro-2 -fluor Q -Dh 

henzamide (Compound 125) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using cyclohexylamine (0.13 mmol) as the amine. 13 C NMR (CDCI 3 ) 5 195.7, 165.8, 
154.4 (d), 147.1, 141.1, 139.6, 135.2, 133.6, 132.5, 131.4, 129.3, 128.8, 128.6 (d), 
15 127.8, 127.3 (d), 124.9 (d), 122.4 (d), 117.1, 117.0 (d), 113.6, 48.9, 33.2, 25.5, 24.9, 
20.4 

Example 26: 

3-P--Ch1oro-4-(4-cht Q ro-2-fluoro-ph 
(Compound 126) 

20 The reaction was carried out similarly as described in the preparation of compound 120, 
using ethylamine (0.13 mmol) as the amine. 13 C NMR (CDCI 3 ) 5 195.7, 166.6, 154.4 
(d), 147.1, 141.3, 139.5, 135.2, 133.6, 132.1, 131.5, 129.3, 128.9, 128.6 (d), 127.8, 
127.3 (d), 124.8 (d), 122.4 (d), 117.1, 117.0 (d), 113.6, 35.0, 20.4, 14.8 

25 Example 27: 

3-p-Chloro-4-(4-chloro-2-fluo m-phenvlaml^ 

methyl-benzamide (Compound 127) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 6-aminohexanol (0.13 mmol) as the amine. 13 C NMR (CDCI 3 ) 5 195.8, 166.9, 
30 154.5 (d), 147.3, 141.2, 139.5, 135.1, 133.6, 132.1, 131.5, 129.0, 129.0, 128.6 (d), 

127.8, 127.3 (d), 124.8 (d), 122.6 (d), 117.1, 117.0 (d), 113.5, 62.6, 40.0, 32.5, 29.5, 
26.6, 25.3, 20.3 

Example 28; 

35 3-r2-Chloro-4-(4-chloro-2-fluorO"Phenylamino) -henzovIl-/VHSQPropvh4"methvl- 
hftnyamide (Compound 128) 
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The reaction was carried out similarly as described in the preparation of compound 120, 
using isopropylamlne (0.13 mmol) as the amine. 13 C NMR (CDCI 3 ) S 195.7, 165.9, 154.5 
(d), 147.2, 141.1, 139.6, 135.2, 133.6, 132.3, 131.4, 129.2, 128.8, 128.6 (d), 127.7, 
127.3 (d), 124.8 (d), 122.5 (d), 117.1, 117.0 (d), 113.6, 42.1, 22.8, 20.3 



Example 29: 

^-f7-Chloro-A-t4-rhloro-2 - fliinro-phenvlaminoVbenzovn-/V-isobutyl-4-methy|- 
hsnyamide (Compound 1291 

The reaction was carried out similarly as described in the preparation of compound 120, 
using isobutylamlne (0.13 mmol) as the amine. 13 C NMR (CDCI 3 ) 5 195.7, 166.8, 154.4 
(d), 147.1, 141.3, 139.5, 135.1, 133.6, 132.3, 131.5, 129.3, 128.8, 128.6 (d), 127.9, 
127.3 (d), 124.8 (d), 122.4 (d), 117.1, 117.0 (d), 113.6, 47.4, 28.6, 20.4, 20.2 

Example 30j 

<-r^-Chloro-4-f4-chloro-7-fliioro-Dh e nvlaminoVbenzovlT-/V-f2,2-dimethy|-prPpyn-4- 
methvl-ben7 amlrie ( Compound 1301 

The reaction was carried out similarly as described In the preparation of compound 120, 
using 2,2-dimethyl-propylamine (0.13 mmol) as the amine. 13 C NMR (CDCI 3 ) 8 195.7, 
166.9, 154.5 (d), 147.2, 141.3, 139.6, 135.1, 133.6, 132.4, 131.5, 129.2, 128.7, 
128.6 (d), 128.0, 127.3 (d), 124.8 (d), 122.5 (d), 117.1, 117.0 (d), 113.6, 51.0, 32.2, 
27.3, 20.4 

Example 31: 

3-f2-Chloro-4-f4-chloro-2-fluoro-phenylami n o1-benzovn-/V-f3-methoxv-propYl)-4- 
methvl-benzamide (C ompound 1311 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 3-methoxy-propylamfne (0.13 mmol) as the amine. 13 C NMR (CDCI 3 ) 8 195.7, 
166.4, 154.4 (d), 147.0, 141.4, 139.4, 135.1, 133.5, 132.1, 131.6, 129.4, 129.0, 
128.5 (d), 127.9, 127.3 (d), 124.8 (d), 122.4 (d), 117.1, 117.0 (d), 113.6, 72.4, 58.8, 
39.2, 28.7, 20.4 

Example 32; 

3-f2-Chloro-4-f4-chloro-2-fluoro-phenvlami noVbenzovn-4-methyl-/V-r3-(2-oxQr 
pvrrolidin- l-vn-propvn-benzamide (Compound 132) 
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The reaction was carried out similarly as described In the preparation of compound 120, 
using l-(3-amlno-propyl)-pyrrolidin-2-one (0.13 mmol) as the amine. 13 C NMR (CDCI 3 ) 
6 195.9, 176.3, 166.3, 154.3 (d), 146.8, 141.5, 139.2, 135.0, 133.4, 131.8, 131.6, 

129.7, 128.9, 128.7, 128.1 (d), 127.6 (d), 124.8 (d), 122.0 (d), 117.3, 116.9 (d), 

113.8, 47.5, 39.6, 35.7, 30.9, 26.2, 20.5, 18.0 

Example 33; 

3-r2-Chloro-4-f4-chloro-2-fluoro-p h ^ 
methyl-ben zamide (Compound 133.1 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2-dimethylamino-ethylamine (0.13 mmol) as the amine. 13 C NMR (CDCI 3 ) 
8 195.8, 166.7, 154.5 (d), 147.2, 141.4, 139.4, 135.1, 133.6, 131.8, 131.5, 129.3, 
129.0, 128.5 (d), 128.3, 127.4 (d), 124.8 (d), 122.6 (d), 117.1, 117.0 (d), 113.6, 
57.8, 44.9, 37.0, 20.4 

Example 34: 

2- Methyl-acrvlic acid 2-/3-r2-chlorP"4-f4-chl o ro-2-fluoro-phenvlamlno)-benzoYl>4- 
methyl-benzovlamlno-V-ethvl este r (Compound 1341 

The reaction was carried out similarly as described in the preparation of compound 404, 
using 2-methylacrylic acid 2-amInoethyl ester (61 mg, 0.37 mmol) as the amine and 
compound 432 as the acid (140 mg, 0.33 mmol). Purification was done by flash 
chromatography to afford the title compound. 13 C NMR (CDCI 3 ) 5 195.6, 167.8, 166.7, 

154.5 (d), 146.9, 141.8, 139.5, 135.9, 135.2, 133.5, 131.7, 131.6, 129.6, 129.0, 

128.6 (d), 128.0, 127.3 (d), 126.3, 124.9 (d), 122.1 (d), 117.2, 117.0 (d), 113.8, 
63.4, 39.7, 20.4, 18.3 

Example 35: 

3- r2-Chloro-4-(4-chloro-2-fluoro-ph 

4- methyl-benzamlde (Compound 1351 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 4-amino-cyclohexanol (0.13 mmol) as the amine. 13 C NMR (CDCI 3 ) 8 195.6, 
165.9, 154.3 (d), 146.9, 141.4, 139.5, 135.2, 133.6, 132.3, 131.6, 129.6, 128.9, 
128.5 (d), 127.8, 127.3 (d), 124.9 (d), 122.1 (d), 117.3, 117.0 (d), 113.8, 66.1, 47.4, 
31.4, 27.2, 20.4 



Ex^rnple.,36:. 
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3-r2-ChlQro-4-f4-chloro-7-flu^^^ 
cyclohexvlV4-methvl-benzamlde (Compo und 136) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 4-Amino-cyclohexanol (0.13 mmol) as the amine. 13 C NMR (CDCI 3 ) 5 
195.6, 166.0, 154.4 (d), 146.9, 141.2, 139.6, 135.2, 133.6, 132.2, 131.5, 129.5, 
128.9, 128.7 (d), 127.7, 127.2 (d), 124.9 (d), 122.2 (d), 117.2, 117.1 (d), 113.7, 
69.8, 48.3, 34.0, 30.9, 20.4 

Exqmple 37: 

(2^3>r2-ChlQro-4>f4-chlQrQ-2-fluor n -phenvlaminoVbenzovlV4--methYl-benzoY|grTilno>-' 
ethvH-carbamic acid tert-butvl es ter (Compound 137) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using (2-amino-ethyl)-carbamic acid tert-butyl ester (2.4 mmol) as the amine. 13 C NMR 
(DMSO-d 6 ) 8 194.8, 165.3, 155.6, 154.8 (d), 148.4, 139.6, 139.2, 133.6, 133.6, 131.8, 
131.0, 129.2, 127.8 (d), 127.2, 127.2 (d), 127.1, 125.2 (d), 124.8 (d), 117.0 (d), 
115.8, 112.6, 77.6, 39.7, 39.5, 28.1, 19.6 

Example 38: 

frenzamide (Compound 138^ 

A solution of compound 137 (100 mg, 0.8 mmol) in a mixture of EtOAc (5 mL), 
methanol (5 mL), and 4M HCI (aq, 1.5 mL) was stirred at 70 °C for 2 h. The crude 
mixture was concentrated In vacuo and purified by flash chromatography using 
MeOH/DCM/triethyl amine 20:80:1 as the eluent to afford the title compound. 13 C NMR 
(DMSO-d s ) 8 194.8, 165.4, 154.8 (d), 148.4, 139.6, 139.2, 133.6, 133.5, 131.7, 131.0, 
129.2, 127.7 (d), 127.3, 127.1 (d), 127.0, 125.2 (d), 124.8 (d), 117.0 (d), 115.7, 
112.6, 40.3, 40.0, 19.6 

Example 39: 

r2-^3-r2-Chloro-4-f4-chloro-2-fluoro-phen v laminoVbenzovl1-4-methYl"benzoYlaminp> . - 
acetylaminoVacetic acid f Compound 139) 

To a suspension of compound 122 (100 mg, 0.18 mmol) in methanol (2 mL) was added 
water (0.2 mL) followed by lithium hydroxide (21 mg, 0.89 mmol). The mixture was 
then stirred at reflux for 90 min. The reaction mixture was made acidic (pH = 5) by 
slowly addition of H 2 S0 4 (IN), and then poured into a mixture of EtOAc/water. The 
aqueous phase was extracted with more EtOAc. The organic phases were combined, 



WO 2005/009940 



108 



PCT/DK2004/000490 



dried (MgS0 4 ), filtered, and concentrated in vacuo. The crude product was purified by 
flash chromatography using EtOAc with 0 to 2% acetic acid as the eluent to afford the 
title compound as yellow solid. 13 C NMR (DMSO-d 6 ) 6 194.8, 171.0, 169.1, 165.4, 154.8 
(d), 148.3, 139.9, 139.2, 133.5, 131.3, 131.0, 129.4, 127.7 (d), 127.5, 127.2 (d), 
127.1, 125.2 (d), 124.8, 116.9 (d), 115.8, 112.6, 42.3, 40.7, 19.6 

preparation 34: 

3-f 2-Chloro-4-nitro-benzovl W-met h oxv-benzoic acid methyl ester (compound 434) 
A dry flask was charged with 3-iodo-4-methoxy-benzoic acid methyl ester (8.9 g, 30.5 
mmol) and the flask was evaporated and then filled with argon and this process 
repeated twice. Dry THF (50 mL) was added, and the solution cooled to -50 °C; then 
isopropyimagnesium chloride (15.2 mL, 2.0 M in diethyl ether, 30.5 mmol) was added 
slowly over 20 min keeping the temperature below -40 °C. On completion of the 
addition the reaction mixture was stirred at -40 °C for 45 min. A THF solution of ZnCI 2 
(5.19 g, 38.1 mmol, 1.0 M) was added dropwise over 20 min. The reaction mixture was 
stirred at 0 °C for 20 min; then 2-chloro-4-hitro-benzoyl chloride (7.04 g, 32.0 mmol) 
and Cu(OAc) 2 (122 mg, 0.61 mmol) were added and the reaction mixture was allowed 
to warm to room temperature. After 16 h the reaction mixture was poured into a 
mixture of EtOAc/water, then shaken and separated. The aqueous phase was extracted 
with more EtOAc. The organic phases were combined, dried (MgS0 4 ), filtered, and 
concentrated in vacuo to afford the crude product. The crude product was purified by 
flash chromatography using EtOAc/petroleum ether (40-60) 1:6 followed by 1:3 as the 
eluent to give the title compound as yellow solid. 

Preparation 35: 

3-(4-Amino-2-chloro-benzovlV4-methoxv-benzoic acid methyl ester (c o m pound 435) 
The reaction was carried out similarly as described in the preparation of compound 402, 
using compound 434 (22.9 mmol) as the nitro compound. Purification was done by 
flash chromatography to afford the title compound as yellow solid. 

Preparation 36: 

3-f2-Chloro-4-r2,4-difluoro-phenyIaminoVb enzovn-4-methoxv-benzoic acid methyl 
ester (compound 436) 

The reaction was carried out similarly as described in the preparation of compound 431, 
using l-bromo-2,4-difluorobenzene (3.94 mmol) and compound 435 (3.28 mmol). 
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Purification was done by flash chromatography to afford the title compound as yellow 
foam. 

Preparation 37/Example 279: 

^^7-rhl Q m>4-r?.4-difluQro- ph e nviaminoVhen70vn-4-methQxy-benzolc ac|d (compQMnd 
4371 

The reaction was carried out as described in the preparation of compound 416, using 
compound 436 (0.92 g, 2.13 mmol) as the ester. The title compound was used without 
any further purification. 13 C NMR (DMSO-d 6 ) 5 191.4, 166.4, 160.6, 158.7 (dd), 155.7 
(dd), 149.2, 133.8, 133.7, 133.5, 130.6, 129.2, 126.5, 126.4 (dd), 124.2 (dd), 122.8, 
114.7, 112.0, 111.7, 105.0 (dd), 56.1 

Preparation 38: 

^-r2-Chloro-4-(2.4-difluQrQ-Dhenvla m in Q Vbenzovl1-4-methoxv-benzoyl chloride 
fcompound 4381 

To a suspension of compound 437 (292 mg, 0.7 mmol) in toluene (3 mL) was added 
thionyl chloride (100 \iL, 1 mmol) and then refluxed for 2 h. The reaction mixture was 
concentrated in vacuo to afford the title compound without any further purification. 

Example 40: 

3-r2-Chloro-4-f2 J 4-difluom^phenvla m inQVbenzovlV/V-(2--hvdroxv>ethyn'4>methoxy- 
benzamide fcompound 140) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2-amino-ethanol (0.28 mmol) and compound 438 (0.14 mmol). Purification was 
done by flash chromatography to afford the title compound as yellow solid. 13 C NMR 
(DMSO-d 6 ) 6 191.7, 165.0, 159.2, 158.8 (dd), 155.6 (dd), 149.2, 133.8, 133.6, 131.6, 
129.0, 128.3, 126.6, 126.5, 126.4 (dd), 124.2 (dd), 114.8, 111.9 (dd), 111.7, 111.6, 
105.0 (dd), 59.7, 56.0, 42.1 

Example 41: 

3-r2-Chloro-4~f2.4-difluorQ-phenylamlnoVbe nzQvn-/V-(2.2-dlfluorO"ethvn"4"m^thoyy- 
benzamid e (compound 1411 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2,2-difluoro-ethylamine (0.28 mmol) and compound 438 (0.14 mmol). 
Purification was done by flash chromatography to afford the title compound as yellow 
solid. 13 C NMR (DMSO-de) 8 191.6, 165.5, 159.5, 158.8 (dd), 155.6 (dd), 149.2, 133.8, 
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133.6, 131.8, 129.2, 128.4, 126.5, 126.4 (dd), 125.5, 124.2 (dd), 114.8, 114.5 (t), 
112.0 (dd), 111.8, 111.7, 105.0 (dd), 56.1, 41.5 

Example 42; 

3-r2-Chloro-4-(2.4-diflunro^^ 
benzamide ( compo und 142^ 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2-fluoro-ethylamine (0.28 mmol) and compound 438 (0.14 mmol). Purification 
was done by flash chromatography to afford the title compound as yellow foam. 13 C 
NMR (CDCl 3 ) 5 192.7, 166.5, 160.6, 159.1 (dd), 155.5 (dd), 147.7, 134.9, 133.4, 

132.4, 129.7, 129.5, 128.7, 126.4, 124.5 (dd), 124.1 (dd), 116.0, 112.9, 111.6 (dd), 

111.5, 104.9 (dd), 82.8 (d), 56.1, 40.5 (d) 

Example 43: 

3-r2-Chloro-4-(2.4-difluor Q -phenv^ 
methoxy-be nzamide (compound 143) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 3-amino-propane-l,2-diol (0.28 mmol) and compound 438 (0.14 mmol). 
Purification was done by flash chromatography to afford the title compound as yellow 
foam. 13 C NMR (DMSO-d 6 ) 5 191.7, 165.3, 159.2, 158.8 (dd), 155.6 (dd), 149.2, 133.8, 

133.6, 131.6, 129.0, 128.3, 126.6, 126.4, 126.4 (dd), 124.2 (dd), 114.8, 111.9 (dd), 

111.7, 111.6, 105.0 (dd), 70.4, 63.9, 56.0, 42.9 

Example 44: 

yV-Carbamoylmethvl-3-r2-chloro-4-r2.4-diflu oro-phenvlamino>benzoylV4-methoxy- 
benzamid e (compound 144^ 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2-amino-acetamide (0.28 mmol) and compound 438 (0.14 mmol). Purification 
was done by flash chromatography to afford the title compound as yellow solid. i3 C 
NMR (DMSO-d 6 ) 6 191.8, 171.1, 165.2, 159.4, 158.8 (dd), 155.8 (dd), 149.3, 133.9, 

133.7, 131.9, 129.1, 128.6, 126.7, 126.4 (dd), 126.2, 124.3 (dd), 114.9, 112.0 (dd), 

111.8, 111.7, 105.1 (dd), 56.1, 42.4 

Preparation 39; 

3->r2-Chloro-4-f2.4-difluoro-phenvla m inoVbenzovn-4-methvl-benzoyl chloride 
(compound 439) 
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To a suspension of compound 424 (1.8 g, 4.5 mmol) in toluene (10 mL) was added 
thionyl chloride (650 \iL, 9.0 mmol) and then refluxed for 2 h. The reaction mixture was 
concentrated in vacuo to afford the title compound without any further purification. 

Example 45: 

^Carbamovlmethvl-3-r?--chloro-4-f2 .4-dlfluoro-DhenviaminoVbenzovlV4-methvl- 
benzamicje (CompoMPd 145), 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2-amino-acetamide (4.48 mmol) and compound 439 (2.24 mmol). Purification 
was done by flash chromatography to afford the title compound as yellow foam. 13 C 
NMR (DMSO-d 6 ) 8 194.7, 170.8, 165.3, 158.9 (dd), 155.6 (dd), 149.5, 139.7, 139.3, 
133.8, 133.7, 131.4, 131.0, 129.2, 127.3, 126.5 (dd), 126.3, 124.1 (dd), 114.8, 111.9 
(dd), 111.8, 105.0 (dd), 42.3, 19.6 

Example 45: 

W-Benzvl-3-r2-chloro-4-r2.4-difiuor Q-phenvlaminbVbenzovlV4~methyl-ben?9midQ 
(compound 146) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using benzylamine (0.13 mmol) and compound 439 (0.11 mmol). Purification was done 
by flash chromatography to afford the title compound as yellow foam. 13 C NMR (CDCI 3 ) 

8 

195.6, 166.6, 159.2 (dd), 155.7 (dd), 148.4, 141.4, 139.8, 138.1, 135.3, 133.8, 

131.7, 131.5, 128.9, 128.7, 128.3, 127.9, 127.8, 127.6, 124.8 (dd), 124.2 (dd), 
116.1, 112.6, 111.6 (dd), 104.9 (dd), 44.1, 20.3 

Example 47; 

3-r2-Chloro-4-f2,4-difluoro>-phenvla minoVbenzovn-A/-r2-fluoro-ethv))-4-methyl- 
benzamide rcompound 147) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2-fluoro-ethylamine (0.13 mmol) and compound 439 (0.11 mmol). Purification 
was done by flash chromatography to afford the title compound as yellow foam. 13 C 
NMR (CDCI 3 ) 8 195.6, 166.9, 159.3 (dd), 155.7 (dd), 148.4, 141.6, 139.9, 135.3, 

133.8, 131.6, 131.4, 128.9, 128.4, 127.7, 124.7 (dd), 124.2 (dd), 116.2, 112.7, 111.6 
(dd), 104.9 (dd), 82.7 (d), 40.5 (d), 20.3 



Example 48: 
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112 

3-p-ChlQro-4-r2.4-difluor^ 
henzamide (compound 148^ 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2,2,2-trifluoro-ethylamine (0.13 mmol) and compound 439 (0.11 mmol). 
Purification was done by flash chromatography to afford the title compound as yellow 
syrup. 13 C NMR (CDCI 3 ) 5.195.5, 166.9, 159.4 (dd), 155.8 (dd), 148.5, 142.1, 140.0, 

135.4, 133.9, 131.6, 130.6, 129.0, 128.2, 127.8, 124.8 (dd), 124.2 (q), 124.1 (dd), 
116.2, 112.7, 111.7 (dd), 105.0 (dd), 41.1 (q), 20.3 

Example 49:, 

;W2-Chloro-4-f2.4-dlfluoro-phenvlam inoVb^ 
(compound 149^ 

The reaction was carried out similarly as described in the preparation of compound 120, 
using ethylamlne (0.13 mmol) and compound 439 (0.11 mmol). Purification was done 
by flash chromatography to afford the title compound as yellow foam. 13 C NMR (CDCI 3 ) 
8 195.7, 166.7, 159.3 (dd), 155.7 (dd), 148.4, 141.1, 139.7, 135.3, 133.8, 132.1, 

131.5, 128.9, 128.4, 127.6, 124.8 (dd), 124.2 (dd), 116.2, 112.6, 111.6 (dd), 104.9 
(dd), 35.0, 20.3, 14.8 

Example 50: 

3-r2-ChlorQ-4>f2.4-difluQro-Dhenvl a minoVbenzovlV/V-cvclohexYlmethyl-4-methyk 

benzamld e (compound 150^ 
LEO15592-000 

The reaction was carried out similarly as described in the preparation of compound 120, 
using cyciohexyl-methylamine (0.13 mmol) and compound 439 (0.11 mmol). 
Purification was done by flash chromatography to afford the title compound as yellow 
foam. 13 C NMR (CDCI 3 ) 6 195.6, 166.8, 159.3 (dd), 155.7 (dd), 148.2, 141.2, 139.7, 
135.3, 133.8, 132.3, 131.5, 128.8, 128.7, 127.7, 124.5 (dd), 124.2 (dd), 116.2, 
112.7, 111.6 (dd), 105.0 (dd), 46.3, 38.0, 30.9, 26.4, 25.8, 20.4 

Example 51: 

3-r2-Chlorn-4-f2.4-difluoro-Dhenv ) aml^ 
benzamlde (compound 151^ 

The reaction was carried out similarly as described in the preparation of compound 120, 
using l-amino-2-propanol (0.13 mmol) and cqmpound 439 (0.11 mmol). Purification 
was done by flash chromatography to afford the title compound as yellow foam. X3 C 
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NMR (CDCI3) 8 195.7, 167.6, 159.3 (dd), 155.7 (dd), 148.4, 141.4 f 139.8, 135.4, 
133.9, 131.6, 131.5, 129.1, 128.4, 127.7, 124.7 (dd), 124.2 (dd), 116.2, 112.7, 111.6 
(dd), 105.0 (dd), 67.4, 47.6, 21.0, 20.3 

Example 52: 

3-f2-Chloro-4-(2.4-dinuoro-phenvlaminoVb^ 
methvl-benzamide (compound 152) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 3-amino-propane-l,2-diol (4.48 mmol) and compound 439 (2.24 mmol). 
Purification was done by flash chromatography to afford the title compound as yellow 
foam. 13 C NMR (CDCI 3 ) 6 195.8, 168.3, 159.3 (dd), 155.8 (dd), 148.6, 141.5, 139.9, 
135.4, 134.0, 131.5, 130.9, 129.2, 128.0, 127.6, 124.8 (d), 124.1 (dd), 116.1, 112.6, 
111.6 (dd), 105.0 (dd), 71.1, 63.8, 42.8, 20.3 

Example 53j. 

3-r2-Chloro-4-f2.4-difluorb-phenvlam 
methyl-benzamide (compound 153) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2-amino-butan-l-ol (0.13 mmol) and compound 439 (0.11 mmol). Purification 
was done by flash chromatography to afford the title compound as yellow syrup. 13 C 
NMR (CDCI3) 5 195.7, 167.4, 159.3 (dd), 155.7 (dd), 148.5, 141.2, 139.8, 135.4, 
133.9, 131.8, 131.4, 128.9, 128.2, 127.7, 124.8 (dd), 124.2 (dd), 116.2, 112.6, 111.6 
(dd), 105.0 (dd), 64.9, 53.8, 24.2, 20.3, 10.7 

Example 54: 

3-r2-Chloro-4-(2.4-difluoro-pheny^ 
propvP-ben zamfde (compound 154) 

The reaction was carried out similarly as described In the preparation of compound 120, 
using 2,2,3,3,3-pentafIuoro-propylamine (0.13 mmol) and compound 439 (0.11 mmol). 
Purification was done by flash chromatography to afford the title compound as yellow 
syrup. 13 C NMR (CDCI3) 5 195.4, 166.9, 159.4 (dd), 155.7 (dd), 148.4, 142.2, 140.0, 
135.4, 133.8, 131.7, 130.6, 129.0, 128.4, 127.9, 124.8 (dd), 124.1 (dd), 116.2, 
112.7, 111.7 (dd), 105.0 (dd), 39.2 (t), 20.4 

Example 55: 
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^-p-rhlor Q -4-f ^ ^-Hifl.. n rn- P hP n yl a mlnoVb e n70vn-/V-f3-hYdr0XY-prnPYn-4-mgthYl- 
hpnyamlde (compound 155) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 3-amino-propanol (0.13 mmol) and compound 439 (0.11 mmol). Purification was 
done by flash chromatography to afford the title compound as yellow syrup. 13 C NMR 
(CDCI3) 8 195.7, 167.6, 159.3 (dd), 155.7 (dd), 148.4, 141.4, 139.8, 135.3, 133.8, 
131.5, 128.9, 128.4, 127.7, 124.8 (dd), 124.2 (dd), 116.2, 112.7, 111.6 (dd), 105.0 
(dd), 60.0, 37.4, 31.9, 20.3 

Example 56: 

^-f2-Chloro-A-r7-4-difluoro-phPnvlamin o )-han7 Q vl1-/\/-f2-hvdroxv-l,1-dimethYl-ethyl)- 
4-methvl-henzamide f compound 156) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2-amino-2-methyl-propane-l-ol (0.28 mmol) and compound 439 (0.14 mmol). 
Purification was done by flash chromatography to afford the title compound as yellow 
foam. 13 C NMR (CDCI 3 ) 6 195.5, 167.6, 159.3 (dd), 155.7 (dd), 148.4, 141.3, 140.0, 
135.4, 133.9, 132.2, 131.5, 128.7, 128.4, 127.6, 124.7 (dd), 124.1 (dd), 116.2, 
112.7, 111.6 (dd), 105.0 (dd), 70.6, 56.6, 24.7, 20.3 



Example 57: 

■t-p-Chloro-4-r^.4-dlfluoro-phanvlamin o Vh f .n 70 vn-/V-i?-hvdroxv-3-hvdroxymethyl- 
mPthvl-ethvn-4-methvl-hen7amide (compou nd 157) 

The reaction was carried out similarly as described in the preparation of compound 1 
using 2-amino-2-methyl-propane-l,3-diol (0.28 mmol) and compound 439 (0.14 
mmol). Purification was done by flash chromatography to afford the title compound < 
yellow foam. 13 C NMR (CDCI3) 5 195.6, 167.7, 159.3 (dd), 155.7 (dd), 148.4, 141.5, 
140.0, 135.4, 133.9, 132.0, 131.5, 128.7, 128.4, 127.7, 124.7 (dd), 124.1 (dd), 
116.2, 112.8, 111.7 (dd), 105.0 (dd), 67.7, 59.2, 20.3, 20.0 



Example 58: 

-f3-r2-Chloro-4-f2.4-dlfliioro-nhenvl a minoVben7Qvn-4-methYl-benzOYlaminO>-acetlC 
acid ethvl e ster (compound 158) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using amino-acetic acid ethyl ester (0.28 mmol) and compound 439 (0.14 mmol). 
Purification was done by flash chromatography, to afford the title compound as yellow 
foam. 13 C NMR (CDCI 3 ) 5 195.5, 170.0, 166.6, 159.2 (dd), 155.6 (dd), 148.2, 141.9, 
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139.7, 135.3, 133.7, 131.6, 131.1, 129.0, 128.7, 128.0, 124.5 (dd), 124.3 (dd), 
116.2, 112.8, 111.6 (dd), 105.0 (dd), 61.7, 41.9, 20.4, 14.1 

Example 59: 

?. p-rhl Q ro-4-r^4-dlfluoro - phP^^ 
hg pzamlde (compound 159^ 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 4-amino-butanol (0.28 mmol) and compound 439 (0.14 mmol). Purification was 
done by flash chromatography to afford the title compound as yellow foam. 13 C NMR 
(CDCI 3 ) 5 195.7, 166.8, 159.3 (dd), 155.7 (dd), 148.2, 141.2, 139.6, 135.3, 133.7, 
132.1, 131.5, 129.0, 128.7, 127.7, 124.6 (dd), 124.2 (dd), 116.2, 112.7, 111.6 (dd), 
105.0 (dd), 62.4, 39.9, 29.8, 26.3, 20.4 

Example 60: 

:W2-Chloro-4-r2.4-dmuo r n-ph^ 
4-methvl-benzamlde ( compound 160^ 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 4-amino-4-methyl-pentan-2-ol (0.28 mmol) and compound 439 (0.14 mmol). 
Purification was done by flash chromatography to afford the title compound as yellow 
foam. 13 C NMR (CDCI 3 ) 5 196.0, 165.8, 159.2 (dd), 155.6 (dd), 147.9, 141.0, 139.2, 
135.1, 133.5, 133.3, 131.4, 129.1, 128.9, 128.2, 124.6 (dd), 124.3 (dd), 116.1, 
112.7, 111.6 (dd), 105.0 (dd), 65.7, 53.8, 50.5, 28.4, 25.7, 24.6, 20.4 

Example 61: 

3-r2-Chloro-4-f2.4-difluoro-Dhenvl a minoVbenzovlV4-methyl-/V-(3-phepyl-propyl)- 
benzamide f compo und 161^ 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 3-phenyl-propyiamine (0.28 mmol) and compound 439 (0.14 mmol). Purification 
was done by flash chromatography to afford the title compound as yellow foam. 13 C 
NMR (CDCI 3 ) 8 195.6, 166.6, 159.3 (dd), 155.6 (dd), 148.2, 141.4, 141.2, 139.6, 
135.3, 133.8, 132.0, 131.5, 128.8, 128.7, 128.6, 128.4, 127.6, 126.1, 124.6 (dd), 
124.2 (dd), 116.2, 112.7, 111.6 (dd), 105.0 (dd), 39.9, 33.5, 31.0, 20.3 

Example 62: 

(RV3-r2-Chloro-4"r2.4-dlfiuoro-phenvlaminoY>benzovn -A/-ri-hvdroxvmethvl"3-methYh 
butYn-4-m ethvl-benzamide (compound 162) 
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The reaction was carried out similariy as described in the preparation of compound 120, 
using (R)-leucinol (0.28 mmol) and compound 439 (0.14 mmol). Purification was done 
by flash chromatography to afford the title compound as yellow foam. 13 C NMR (CDCI 3 ) 
6195.6, 167.4, 159.3 (dd), 155.7 (dd), 148.3, 141.4, 139.8, 135.4, 133.8, 131.8, 
131.5, 128.8, 128.6, 127.8, 124.6 (dd), 124.2 (dd), 116.2, 112.8, 111.6 (dd), 105.0 
(dd), 66.2, 50.6, 40.3, 25.1, 23.0, 22.3, 20.4 

Example 63: 

3^4-(2.4-Difluoro-DhehvlaminoVbenzovn>/V-( 2 -fluoro-ethvlV4--methYl-benzqmide 

(compound 153) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2-fiuoro-ethylamine (0.28 mmol) and compound 439 (0.14 mmol). Purification 
was done by flash chromatography to afford the title compound as yellow foam. 13 C 
NMR (CDCI3) 5 196.0, 167.1, 159.1 (dd), 155.6 (dd), 149.2, 140.0, 139.9, 132.6, 
131.3, 131.1, 128.6, 128.2, 126.1, 124.6 (dd), 124.5 (dd), 114.1, 111.5 (dd), 104.8 
(dd), 82.6 (d), 40.5 (d), 19.7 

Example 64: 

3-f2-Chloro-4-f2,4-difluoro-DhenvlaminoVbe nzovn-/V-isoproPVl"4-methvl"benzamide 
(compound 164^ 

The reaction was carried out similarly as described in the preparation of compound 120, 
using isopropylamine (0.28 mmol) and compound 439 (0.14 mmol). Purification was 
done by flash chromatography to afford the title compound as yellow foam. 13 C NMR 
(CDCI3) 5 195.7, 165.9, 159.2 (dd), 155.6 (dd), 148.2, 141.0, 139.8, 135.4, 133.8, 
132.3, 131.4, 128.7, 128.7, 127.6, 124.6 (dd), 124.2 (dd), 116.2, 112.7, 111.6 (dd), 
105.0 (dd), 42.0, 22.8, 20.3 

Example 65; 

3-r2-Chloro-4-f2,4-difluoro-phenv laminoVbenzovn-/V-cvclohexvl-4-methyl-benzamide 
(compound 165^ 

The reaction was carried out similarly as described in the preparation of compound 120, 
using cyclohexylamine (0.28 mmol) and compound 439 (0.14 mmol). Purification was 
done by flash chromatography to afford the title compound as yellow foam. i3 C NMR 
(CDCI3) 6 195.7, 165.8, 159.3 (dd), 155.7 (dd), 148.3, 141.0, 139.8, 135.4, 133.8, 
132.5, 131.4, 128.8, 128.6, 127.6, 124.7 (dd), 124.3 (dd), 116.2, 112.7, 111.6 (dd), 
105.0 (dd), 48.9, 33.2, 25.6, 24.9, 20.3 
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Example 66: 

3-r2-Chloro^r2.4-dffluoro-phe^ 
benzamlde (compound 166) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2,2-difluoro-ethylamine (0.28 mmol) and compound 439 (0.14 mmol). 
Purification was done by flash chromatography to afford the title compound as yellow 
foam. 13 C NMR (CDCI 3 ) 6 195.4, 167.1, 159.3 (dd), 155.7 (dd), 148.3, 142.0, 140.0, 
135.4, 133.8, 131.7, 130.8, 129.0, 128.6, 127.7, 124.6 (dd), 124.1 (dd), 116.2, 113.6 
(t), 112.8, 111.7 (dd), 105.0 (dd), 42.3 (t), 20.4 

Example 67; 

!;-/3-r2-ChlQr Q -4-r2.4-riifluQro-phenylamlno)-ben z o vlV4-methy l-benzoy|amino>-4-oxQ- 
pentanoic acid methy l ester (compound 167) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 5-amino-4-oxo-pentanoic acid methyl ester (0.28 mmol) and compound 439 
(0.14 mmol). Purification was done by flash chromatography to afford the title 
compound as yellow foam. 13 C NMR (CDCI 3 ) 5 203.9, 195.5, 172.9, 166.5, 159.2 (dd), 
155.5 (dd), 148.2, 141.9, 139.7, 135.3, 133.8, 131.6, 131.0, 129.0, 128.6, 127.9, 
124.4 (dd), 124.3 (dd), 116.2, 112.8, 111.6 (dd), 105.0 (dd), 52.0, 49.6, 34.6, 27.6, 
20.4 

Example 68; 

A/-r(2-Cait>amovl-ethvlcarbam 
benzoYn-4-methvl-ben zamide (compound 168) 

The reaction was carried out similarly as described In the preparation of compound 120, 
using 3-(2-amino~acetylamino)-propionamide (0.28 mmol) and compound 439 (0.14 
mmol). Purification was done by flash chromatography to afford the title compound as 
yellow solid. 13 C NMR (CD 3 OD) 5 197.6, 176.6, 171.8, 169.4, 161.2 (dd), 158.0 (dd), 
151.6, 142.5, 141.5, 136.4, 135.2, 132.5, 130.5, 129.0, 128.3, 127.7 (dd), 125.8 
(dd), 116.6, 113.0, 112.7 (dd), 105.8 (dd), 44.2, 37.0, 35.9, 20.3 

Example 69: ^ 

(2^3-r2-Chloro-4>(2.4-difluoro-p h enylamino)-benzovll-4-methyhbepzoylamino>- 
acetvlaminoVacetic acid ethvl ester (compound 169) 
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The reaction was carried out similarly as described in the preparation of compound 120, 
using (2-amino-acetylamIno)-acetic acid ethyl ester (0.28 mmol) and compound 439 
(0.14 mmol). Purification was done by flash chromatography to afford the title 
compound as yellow foam. 13 C NMR (DMSOd 6 ) 8 194.7 # 169.7, 169.4, 165.4, 158.9 
(dd), 155.7 (dd), 149.4, 139.9, 139.4, 133.8, 133.8, 131.2, 131.0, 129.3, 127.4, 
126.5 (dd), 126.4, 124.1 (dd), 114.9, 112.0 (dd), 111.8, 105.0 (dd), 60.3, 42.2, 40.5, 
19.6, 14.0 

Example 7p_i 

/V-Allyl-3-r2-chloro-4--(2.4--dlfluoro --phenvlaminoVbenzovlV4-methyl-benzamide 
(compound 1701 

The reaction was carried out similarly as described in the preparation of compound 120, 
using allylamine (0.50 mmol) and compound 439 (0.25 mmol). Purification was done 
by flash chromatography to afford the title compound. 13 C NMR (CDCI 3 ) 8 195.6, 166.5, 
159.3 (dd), 155.6 (dd), 148.1, 141.5, 139.7, 135.3, 134.0, 133.7, 131.8, 131.6, 
128.9, 128.8, 127.7, 124.5 (dd), 124.2 (dd), 116.9, 116.2, 112.8, 111.6 (dd), 105.0 
(dd), 42.5, 20.4 

Example 71: 

3-r2-Chloro-4-f2.4-difluoro-Dhenvl a minoVbenzovn-4--methvl-/V-(2-sulfamoYl-ethyn- 
benzamld e (compound 1711 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2-amino-ethanesulfonic acid amide (0.50 mmol) and compound 439 (0.25 
mmol). Purification was done by flash chromatography to afford the title compound. 13 C 
NMR (DMSO-d 6 ) 8 194.6, 165.3, 158.8 (dd), 155.8 (dd), 149.5, 139.8, 139.5, 133.8, 
131.4, 131.1, 129.0, 127.1, 126.5 (dd), 126.2, 124.1 (dd), 114.9, 112.0 (dd), 111.8, 
105.0 (dd), 53.5, 34.7, 19.6 

Example 72: 

/V-(2~Acetylamino-ethyl)'3-r2-chloro-4-f2.4--d ifluoro-Dhenvlamino)-benzovlV4-methyl- 
benzamid e rcompound 172) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using /V-(2-a mi no-ethyl )-acetamide (0.50 mmol) and compound 439 (0.25 mmol). 
Purification was done by flash chromatography to afford the title compound. 13 C NMR 
(CDCI3) 8 195.9, 172.1, 167.6, 159,3 (dd), 155.8 (dd), 148.6, 141.3, 139.8, 135.3, 
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133.8, 131.5, 131.3, 129.0, 128.1, 127.9, 124.9 (dd), 124.2 (dd), 116.2, 112.5, 111.6 
(dd), 104.9 (dd), 40.9, 39.8, 23.0, 20.3 

Preparation 40: 

5 4-Bromo-2-chloro-thiobenzoic acid S-pyrldln-2-vl ester fcomPQUPd 440) 

A mixture of 4-bromo-3-chlorobenzoic acid (5.00 g, 21.24 mmol), 2,2'-dithiodipyridine 
(4.68 g, 21.24 mmol) and triphenylphosphlne (5.57 g, 21.24 mmol) in acetonitrile (150 
ml) was stirred at room temperature for 0.5 h. The crystals were filtered and washed 
with petroleum ether to give the title compound. 

10 

Preparation 41: 

3-(4-Bromo-2-chloro-benzovlV4-methoxy-benzoic acid methvl ester (compound 441) 
To a solution of 3-iodo-4-methoxy-benzoic acid methyl ester (6.31 g, 21.6 mmol) in 
THF (20 ml) was added 2 M solution of Isopropylmagnesium chloride in THF (11.0 ml, 

15 22.00 mmol) at - 50°C. The reaction mixture was stirred at the same temperature for 
30 min. Then compound 440 (5.91 g, 18 mmol) was added. The solution was warmed 
to room temperature and stirred for 2 h at the same temperature. Afterwards, the 
solution was quenched with saturated aqueous solution of NH 4 CI. The aqueous phase 
was extracted twice with diethyl ether. The combined organic phases were dried over 

20 MgS0 4 and concentrated in vacuo. The crude material was dissolved In ethyl acetate 
and silica gel added. The mixture was concentrated in vacuo. The residue was purified 
by chromatography (petroleum ether/ethyl acetate 5:1) to provide title compound as 
oil, which was solidified to a white solid. 

25 Preparation 42: 

3-r2-Chloro-4-(2.6-dmuoro-phenvlami noVbenzovlV4-methoxv-benzoic acid methyl 

ester (compound 442) 

A mixture of compound 441 (4.65 g, 12.1 mmol), 2,6-difluoroanlline (1.87 g, 14.5 
mmol), dicyciohexyl-(2 , / 4 , ,6 , -triisopropyl-biphenyl-2-yl)-phosphane (231 mg, 0.48 
30 mmol), Pd(OAc) 2 (54 mg, 0.24 mmol), Cs 2 C0 3 (8.3 g, 16.9 mmol) and celite (4.0 g) in 
1,4-dioxane (30 ml) was stirred at 130°C for 18 h. The mixture was concentrated 
together with silica gel. The residue was purified by chromatography (petroleum 
ether/ethyl acetate 3:1) to give the title compound as a yellow solid. 



35 



Preparation 43/Example 280: 
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3>r2~Chloro-4-f2-6-difiuoro-phenvlaminoVben2oyH-4-metho xv--ben2olc acid (compound 
443) 

The reaction was carried out as described In the preparation of compound 416, using 
compound 442 (1.00 g, 2.40 mmol) as the ester. The title compound was used without 
5 any further purification. 13 C NMR (DMSO-d 6 ) 8 191.5, 166.4, 160.6, 157.5 (dd), 149.0, 
133.9, 133.5, 133.3, 130.6, 129.1, 126.7, 126.5 (t), 122.9, 116.4 (t), 114.6, 112.5 
(m), 112.0, 111.7, 56.1 

Preparation 44: 

10 3-r2-Chloro-4-r2.6-difluor o -DhenvlaminoVbenzovn-4-methoxv-benzovl chlorite 
(compound 444) 

To a suspension of compound 443 (590 mg, 1.4 mmol) in toluene (7 mL) was added 
thionyl chloride (206 pL, 2.8 mmol) and then refluxed for 2 h. The reaction mixture was 
concentrated in vacuo to afford the title compound without any further purification. 

15 

Example 73: 

3-r2-Chloro-4-f2.6-difiuoro-Dhenvlamlno)- benzovlV/V-(2>hvdroxv-ethvl)-4-methoxv- 
benzamlde (compound 173) 

The reaction was carried out similarly as described in the preparation of compound 120, 
20 using 2-amino-ethanol (0.28 mmol) and compound 444 (0.14 mmol). Purification was 
done by flash chromatography to afford the title compound. 13 C NMR (CD 3 CN) 8 193.6, 
167.5, 161.1, 159.0 (dd), 149.9, 135.0, 134.4, 132.8, 130.5, 129.7, 129.4, 127.9, 
127.6 (t), 117.8 (t), 116.3, 113.3 (m), 113.2, 112.8, 62.0, 56.9, 43.5 

25 Example 74: 

3-r2-Chloro-4-f2,6-difiuoro-phenylamino)-benzoyl 1-A/'f2-fiuoro-ethvl)-4-methoxv- 
benz;apriide (compound 174) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2-fluoro-ethylamine (0.28 mmol) and compound 444 (0.14 mmol). Purification 
30 was done by flash chromatography to afford the title compound. 13 C NMR (CDCI 3 ) 

8 192.9, 166.6, 160.6, 157.5 (dd), 147.7, 134.6, 133.0, 132.4, 129.5, 129.4, 128.7, 
126.4, 125.7 (t), 117.1 (t), 116.0, 112.8, 112.2 (m), 111,5, 82.7 (d), 56.0, 40.5 (d) 

Example 75; 

35 3-r2-Chloro-4-r2.6-dif1uoro-phenvlamino)-benzovll--A/--f2,3--d»hvdroxv-proPvl)-4- 
methoxy-benzarpide (compound 175) 
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The reaction was carried out similarly as described In the preparation of compound 120, 
using 3-amino-propane-l,2-diol (0.28 mmol) and compound 444 (0.14 mmol). 
Purification was done by flash chromatography to afford the title compound. 13 C NMR 
(acetone-D 6 ) 5 192.8, 167.7, 161.1, 159.0 (dd), 149.8, 134.8, 134.1, 132.8, 130.6, 
129.6, 129.5, 127.6, 127.4 (t), 118.1 (t), 116.1, 113.1 (m), 113.0, 112.4, 72.2, 64.6, 
56.5, 43.9 

ExamplQ 76: 

3-r2-Chloro-4-(2.6-difluoro-Dhenvlam i n Q V^^ 
benzamide (compound 176^ 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 3-amino-propan-l-ol (0.28 mmol) and compound 444 (0.14 mmol). Purification 
was done by flash chromatography to afford the title compound. 13 C NMR (CDCI 3 ) 
8 193.1, 167.4, 160.5, 157.5 (dd), 147.9, 134.6, 133.2, 132.4, 129.3, 129.1, 128.7, 

126.4, 125.7 (t), 117.1 (t), 116.0, 112.7, 112.2 (m), 111.5, 59.7, 56.0, 37.1, 32.1 

Example 77: 

3-r2-Chloro-4-r2.6-difluoro-DhenylaminoVbenzovn-4-methoxV'A/>phenethy|--bepza mide 
(cpmpound 177) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using phenylethylamine (0.28 mmol) and compound 444 (0.14 mmol). Purification was 
done by flash chromatography to afford the titie compound. 13 C NMR (CDCI 3 ) 5 192.8, 
166.3, 160.5, 157.4 (dd), 147.5, 138.9, 134.5, 132.9, 132.5, 129.8, 129.2, 128.8, 
128.7, 128.4, 126.9, 126.6, 125.6 (t), 117.1 (t), 116.0, 112.8, 112.2 (m), 111.6, 56.0, 
41.3, 35.8 

Example 78: 

3- r2-Chloro-4-r2.6-difluoro-phen^ 

4- methoxy-benzamlde fcompound 178^ 

The reaction was carried out similarly as described In the preparation of compound 120, 
using 2-amino-2-methyl-propan-l-ol (0.28 mmol) and compound 444 (0.14 mmol). 
Purification was done by flash chromatography to afford the title compound. 13 C NMR 
(CDCI 3 ) 5 192.9, 167.3, 160.5, 157.5 (dd), 147.8, 134.6, 133.1, 132.5, 129.3, 129.3, 

128.5, 127.0, 125.7 (t), 117.1 (t), 116.0, 112.7, 112.2 (m), 111.5, 70.7, 56.6, 56.0, 
24.7 
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frcqmple 79; 

gfrhylVbenza ™'^ fmmpound 179) 

The reaction was carried out similarly as described In the preparation of compound 120, 
using 2-morpholln-4-yl-ethylamlne (0.28 mmol) and compound 444 (0.14 mmol). 
Purification was done by flash chromatography to afford the title compound. NMR 
(CDCI 3 ) 8 192.9, 166.3, 160.5, 157.5 (dd), 147.7, 134.5, 133.0, 132.5, 129.5, 129.3, 
128.6, 126.9, 125.7 (t), 117.1 (t), 116.0, 112.7, 112.2 (m), 111.6, 66.9, 57.0, 56.0, 
53.3, 36.2 

Example 80; 

methvl-ethyn-4-methoxv-benza mIde fcompound 180) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2-amino-2-methyl-propane-l,3-diol (0.28 mmol) and compound 444 (0.14 
mmol). Purification was done by flash chromatography to afford the title compound. 13 C 
NMR (CDCI3) 5 193.0, 167.6, 160.6, 157.4 (dd), 147.7, 134.7, 133.2, 132.4, 129.3, 
129.3, 128.8, 126.8, 125.7 (t), 117.1 (t), 116.0, 112.8, 112.2 (m), 111.4, 67.6, 59.3, 
56.0, 20.0 

Example 81: 

3-r2-Chloro-4-(2.6-difluor Q -ph e nvlamm 
methyl-benzamide (c ompound 181) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2-methylamino-ethanol (0.28 mmol) and compound 444 (0.14 mmol). 
Purification was done by flash chromatography to afford the title compound. 13 C NMR 
(CDCb) 5 192.8, 159.4, 157.4 (dd), 147.5, 134.5, 133.0, 132.7, 129.7, 129.7, 129.1, 
125.6 (t), 117.1 (t), 116.0, 112.8, 112.2 (m), 111.6, 61.2, 56.0 

Example 82: 

^3-r2-Chlom^f2.6-difluoro-phenv l aminQVben7Qvl1-4-methoxy-benzoylamino>-acQtic 
acid ethyl ester rcomp ound 182) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using amino-acetic acid ethyl ester (0.84 mmol) and compound 444 (0.42 mmol). 
Purification was done by flash chromatography to afford the title compound. 13 C NMR 
(CDCI3) 5 192.8, 170.1, 166.4, 160.7, 157.5 (dd), 147.6, 134.6, 133.1, 132,4, 129.5, 
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129.4, 128.9, 126.0, 125.6 (t), 117.1 (t), 116.0, 112.8, 112.2 (m), 111.5, 61.6, 56.0, 
41.9, 14.2 

Example 83: 

acetylamlnQ)-acettc ac id ethvl ester (compound 183). 

The reaction was carried out similarly as described in the preparation of compound 120, 
using (2-amino-acetylamlno)-acetlc acid ethyl ester (0.84 mmol) and compound 444 
(0.42 mmoi). Purification was done by flash chromatography to afford the title 
compound. 13 C NMR (CDCI 3 ) 5 192.9, 169.9, 169.7, 166.9, 160.7, 157.5 (dd), 147.8, 
134.6, 133.2, 132.4, 129.4, 129.3, 129.2, 125.7, 125.6 (t), 117.1 (t), 116.0, 112.8, 
112.2 (m), 111.4, 61.5, 56.0, 43.7, 41.4, 14.1 

Example 84: 

3-r2-Chioro-4-f2.6-difluoro->DhenvlaminoVbenzovl1-/V,A/-bis-f2-hydroyy -e t hyi)-4'- 
methoxy-benzamide (compound 184) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2-(2-hydroxy-ethylamino)-ethanol (0.28 mmol) and compound 444 (0.14 mmol). 
Purification was done by flash chromatography to afford the title compound. 13 C NMR 
(CDCI 3 ) 5 193.0, 172.8, 159.1, 157.4 (dd), 147.6, 134.5, 133.1, 132.5, 129.8, 129.5, 
129.2, 128.3, 125.6 (t), 117.1 (t), 116.0, 112.8, 112.2 (m), 111.6, 60.7 (bs), 53.5 
(bs), 49.9 (bs) 

Example 85: 

3-r2-Chloro-4-(2.6-difluoro-phenv lam 
ethyl)-benzamide (co mpound 185) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using bls-(2-methoxy-ethyl)-amine (0.28 mmol) and compound 444 (0.14 mmol). 
Purification was done by flash chromatography to afford the title compound. 13 C NMR 
(CDCI 3 ) 6 192.9, 171.4, 158.8, 157.5 (dd), 147.7, 134.5, 133.1, 132.2, 129.5, 129.5, 
129.1, 128.8, 125.6 (t), 117.2 (t), 115.9, 112.6, 112.1 (m), 111.5, 70.6, 58.8, 56.0, 
49.9 (bs), 45.5 (bs) 

Preparation 45: 

3-f2-Chloro-4-(3-fiuoro-2-methvl-phenvlaminoVbenzovn-4-methvl-benzoic acid methyl 
ester (compound 445) 
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l-Bromo-3-fluoro-2-methyl-benzene (189 mg, 1.0 mmol) was dissolved in 4 mL dry 
1,4-dloxane under an argon atmosphere. Compound 402 (304 mg, 1.00 mmol) was 
added and dissolved in the solvent. Dlcyclohexyl^^^^e'-triisopropyl-biphenyl^-yl)- 
phosphane (19 mg, 0.04 mmol), Pd(OAc) 2 (5 mg, 0.02 mmol) and Cs 2 C0 3 (407 mg, 
1.25 mmol) were added, and the reaction mixture was stirred under an argon 
atmosphere at 120 °C for 60 h. The reaction mixture was filtered and then purified by 
flash chromatography using EtOAc/petroleum ether (40-60) 1:4 as the eluent to afford 
the title compound as a solid. 13 C NMR (CDCI 3 ) 5 

Preparation 46/Example 281: 

^^r2-Chloro-4-f3>fiuoro-2-methvl-ph enylaminoVbenzovlV4-methy|-benzoic ecid 
(rompound 4461 

The reaction was carried out as described In the preparation of compound 416, using 
compound 445 (185 mg, 0.45 mmol) as the ester. The title compound was used 
without any further purification. 13 C NMR (DMSO-d 6 ) 5 194.3, 166.5, 161.3 (d), 149.9, 
141.7, 140.3 (d), 139.4, 133.8, 133.7, 131.5, 131.2, 129.2, 128.2, 127.3 (d), 125.9, 
119.4 (d), 119.2 (d), 115.0, 112.0, 111.2 (d), 19.8, 9.5 (d) 

Preparation 47: 

3-r2-Chloro-4>r3-fiuoro-?-m e thvl^ph e nyl a minoVbenzovl1-4-methyl-benzoyl chloride 
(Compound 4471 

To a suspension of compound 446 (158 mg, 0.4 mmol) in toluene (3 mL) was added 
thlonyl chloride (58 pL, 0.8 mmol) and then refluxed for 2 h. The reaction mixture was 
concentrated in vacuo to afford the title compound without any further purification. 

Example 86: 

3-r2^Chloro-4-r3-fluoro O -m e thvl-DhenvlaminoVbenzovl1-/V-(2-hydroxy-ethyl)--4- 
methyl-benzamide ( compound 1861 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2-amino-ethanol (0.26 mmol) and compound 447 (0.13 mmol). Purification was 
done by flash chromatography to afford the title compound. 13 C NMR (CDCI 3 ) 8 195.6, 
167.8, 162.0 (d), 149.1, 141.4, 140.0, 139.8 (d), 135.5, 134.0, 131.5, 128.9, 127.9, 
127.6, 127.2 (d), 119.7 (d), 119.0 (d), 116.3, 112.8, 112.0 (d), 62.3, 42.9, 20.3, 9.6 
(d) 

Example 87: 
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?-p.Ph1n rn-4-r3-flunro-2-meth ^ 
eth yiybenzamide (compound 187) 

The reaction was carried out similariy as described in the preparation of compound 120, 
using 2,2,2-triftuoro-ethylamine (0.26 mmol) and compound 447 (0.13 mmol). 
5 Purification was done by flash chromatography to afford the title compound. l3 C NMR 
(CDCI 3 ) 5195.4, 166.8, 162.0 (d), 149.2, 142.0, 140.2, 139.7 (d), 135.5, 134.0, 131.6, 
130.5, 128.9, 127.7, 127.2 (d), 124.1 (q), 119.9 (d), 119.2 (d), 116.3, 112.7, 112.1 
(d), 41.1 (q), 20.3, 9.6 (d) 

10 Preparation 48: 

3-p-rhl Q r Q -4-(2-chlQr^^ acic * me t h Vl 

pgter (compound 448^ 

The reaction was carried out similarly as described In the preparation of compound 445, 
using l-bromo-2-chioro-4-fluoro-benzene (209 mg, 1.0 mmol) as the bromide. 
15 Purification was done by flash chromatography to afford the title compound. 

Preparation 49/ Example 282: 

^f2-Chloro-4-r2-chloro-4-fluorQ-pheny lamlnoVbenzovn-4-methyl-benzoic acid 
(Compound 449^ 

20 The reaction was carried out as described in the preparation of compound 416, using 
compound 448 (142 mg, 0.33 mmol) as the ester. The title compound was used 
without any further purification. 13 C NMR (DMSO-d 6 ) 5 194.4, 166.5, 158.9 (d), 149.7, 
141.8, 139.3, 133.6, 131.5, 131.2, 129.6 (d), 129.3, 128.2, 127.6 (d), 126.3, 117.4 
(d), 115.3 (d), 114.9, 111.9, 19.8 

25 

Preparation 50: 

3->f2-Chloro-4"r2-chloro-4-fluoro-phenylaminoVben z o v ll- 4-methy|-ben zoyl chloride 
f Compound 450^ 

To a suspension of compound 449 (102 mg, 0.24 mmol) in toluene (3 mL) was added 
30 thionyl chloride (35 \iL, 0.5 mmol) and then refluxed for 2 h. The reaction mixture was 
concentrated in vacuo to afford the title compound without any further purification. 

Example 88: 

3-r2>Chloro-4-f2-chloro-4-fl u oro-phenvlaminoVbenzovn"/V-(2-hvdroXY-ethvl)-4- 
35 methvi-ben zamide fcompound 188) 
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The reaction was carried out similarly as described in the preparation of compound 120, 
using 2-amlno-ethanol (0.26 mmol) and compound 450 (0.13 mmol). Purification was 
done by flash chromatography to afford the title compound. 13 C NMR (CDCI 3 ) 5 195.6, 
167.7, 158.6 (d), 147.7, 141.5, 139.6, 135.3, 133.7, 133.4 (d), 131.6, 131.5, 129.1, 
5 127.8, 127.3 (d), 123.2 (d), 117.5 (d), 117.0, 114.9 (d), 113.5, 62.2, 42.9, 20.4 

Example 89_i 

3-r2-Chloro-4-r2-chloro-4-fluoro-phenvlaminoVben zoyn-4"methvl-/V-f2,2,2-trifIuoro- 
ethylVbenzamlde (compound 189) 

10 The reaction was carried out similarly as described in the preparation of compound 120, 
using 2,2,2-trifluoro-ethylamine (0.26 mmol) and compound 450 (0.13 mmol). 
Purification was done by flash chromatography to afford the title compound. 13 C NMR 
(CDCI 3 ) 8 195.4, 166.7, 158.7 (d), 147.7, 142.3, 139.9, 135.4, 133.7, 133.3 (d), 131.7, 
130.6, 129.0, 127.9, 127.3 (d), 124.1 (q), 123.2 (d), 117.6 (d), 116.9, 114.9 (d), 

15 113.5, 41.1 (q), 20.4 

Preparation 51; 

3-r2-Chloro-4-f4-fluoro-phenylaminoVbenzoyl1-4- methvl-benzoic acid methvi ester 
f Compound 451) 

20 The reaction was carried out similarly as described in the preparation of compound 445, 
using l-bromo-4-fluoro-benzene (110 ^iL, 1.0 mmol) as the bromide. Purification was 
done by flash chromatography to afford the title compound. 

Example 90: 

25 3-r2-Chloro-4^4-fiuoro-phenvlaminoVbenzovll"A/-r2-hvdroxv-ethyl)-4-methyl- 
benzamide ( compound 190) 

To a solution of compound 451 (96 mg, 0.24 mmol) in acetonitrile (0.7 mL) and 2- 
amino-ethanol (0.50 mL) was added K 2 CO 3 (50 mg, 0.36 mmol) and stirred for 18 h at 
RT. The reaction mixture was poured into a mixture of EtOAc/water. The aqueous 
30 phase was extracted with more EtOAc. The organic phases were combined and 

concentrated on silica gel in vacuo. Purification was done by flash chromatography 
eluting with mixtures of MeOH/DCM to afford the title compound as yellow syrup. 13 C 
NMR (CDCI3) 5 195.9, 167.9, 159.5 (d), 149.5, 141.0, 140.0, 135.8 (d), 135.5, 134.2, 
131.4, 128.9, 127.4, 126.8, 123.9 (d), 116.3 (d), 115.7, 112.1, 61.7, 42.9, 20.2 

35 

Preparation 52: 
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3-r2-ChlQro-4-ph e nvlamlnr ^hPn 7Q vlV4- m eth vhbenzolc ac id methyl ester (Compound 
452^ 

The reaction was carried out similarly as described In the preparation of compound 445, 
using bromo-benzene (110 >iL, 1.0 mmol) as the bromide. Purification was done by 
flash chromatography to afford the title compound. 

Example 91: 

3-r2-Chloro-4-phenvlam[no-benzovl V A/-r2-hvdroxv-ethvlV4-methy|-behzamide 
(compound 191) 

The reaction was carried out similarly as described in the preparation of compound 190, 
using 2-amlno-ethanol (0.50 mL) and compound 452 (0.26 mmol). Purification was 
done by flash chromatography to afford the title compound. 13 C NMR (DMSO-d 6 ) 
5 194.6, 165.2, 148.7, 140.3, 139.4, 134.1, 133.9, 131.7, 130.9, 129.4, 129.0, 127.1, 
126.1, 122.8, 120.2, 115.3, 112.2, 59.6, 42.1, 19.5 

Preparation 53: 

3-f2~ChlorQ-4-f3.5-difluorQ-phenvlaminoVben 7ovlV4-methvl-benzoic ac|d methyl ester 
(Compound 453^ 

The reaction was carried out similarly as described in the preparation of compound 445, 
using l-bromo-3,5-difiuoro-benzene (115 \xL, 1.0 mmol) as the bromide. Purification 
was done by flash chromatography to afford the title compound. 

Example 92: 

3^2-Chioro-4-r3.5-difluQrQ>phenvla min Q VbenzovlV/V--f2-hvdroxy>Qthyn-4-methyl- 
benzamide (compound 192> 

The reaction was carried out similarly as described in the preparation of compound 190, 
using 2-amino-ethanol (0.50 mL) and compound 453 (0.26 mmol). Purification was 
done by flash chromatography to afford the title compound. 13 C NMR (DMSO-d 6 ) 
6 194.9, 165.2, 163.1 (dd), 146.5, 143.9 (t), 139.8, 138.8, 133.5, 133.3, 131.8, 131.1, 
129.3, 128.5, 127.5, 117.4, 114.1, 101.2 (m), 96.7 (t), 59.6, 42.1, 19.7 

Preparation 54: 

3-r2-Chloro-4-(3-fiuorQ-phenvlaminoVbenzovl1-4- m et hvl-benz oic acid methyl ester 
(Compound 454) 
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The reaction was carried out similarly as described in the preparation of compound 445, 
using l-bromo-3-fluoro-benzene (110 nL, 1.0 mmol) as the bromide. Purification was 
done by flash chromatography to afford the title compound. 

Example 93: 

3-r2-Chloro-4-f3-fluoro-phenvlamino )-hg^ 
benzamide (compound 1931 

The reaction was carried out similarly as described in the preparation of compound 190, 
using 2-amino-ethanol (0.50 mL) and compound 454 (0.26 mmol). Purification was 
done by flash chromatography to afford the title compound. 13 C IMMR (DMSO-d 6 ) 
5 194.8, 165.2, 162.8 (d), 147.6, 142.6 (d), 139.6, 139.1, 133.8, 133.6, 131.8, 131.0 
(d), 131.0, 129.2, 127.3, 116.3, 115.2, 113.1, 108.7 (d), 105.9 (d), 59.6, 42.1, 19.6 

Preparation 55: 

3-r2-Chioro-4-f4-fluoro-phenylaminoVbenzov lV4-methoxv-benzoic acid methyl e?ter 
(Compound 455) 

The reaction was carried out similarly as described in the preparation of compound 431, 
using l-bromo-4-fiuoro- benzene (1.88 mmol) and compound 435 (1.56 mmol). 
Purification was done by flash chromatography to afford the title compound as yellow 
foam. 

Example 94: 

3>r2-Chloro-4-f4-fiuoro-phRnvlaminoV benzovlV/V-r2-hvdroxv-ethvl)-4-methoxY- 
benzamide (compound 1941 

The reaction was carried out similarly as described in the preparation of compound 190, 
using 2-amino-ethanol (0.50 mL) and compound 455 (0.15 mmol). Purification was 
done by flash chromatography to afford the title compound. 13 C NMR (DMSO-d 6 ) 
6191.6, 165.0, 159.1, 158.0 (d), 148.9, 136.6 (d), 134.1, 133.8, 131.5, 129.1, 128.2, 
126.4, 126.2, 122.6 (d), 116.0 (d), 114.8, 111.7, 111.5, 59.7, 56.0, 42.1 

Preparation 56: 

3-(2-Chloro-4-phenvlamino-benzovn-4-methoxv-ben zoic acid methyl ester (Compound 
4561 

The reaction was carried out similarly as described in the preparation of compound 431, 
using bromobenzene (1.88 mmol) and compound 435 (1.56 mmol). Purification was 
done by flash chromatography to afford the title compound as yellow foam. 
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Example 95; 

W2-Chloro-4-ph e nvlaml P Q-benzovlV^ 

(compound 195) 

The reaction was carried out similarly as described in the preparation of compound 190, 
using 2-amino-ethanol (0.50 mL) and compound 456 (0.15 mmol). Purification was 
done by flash chromatography to afford the title compound. 13 C NMR (DMSO~d 6 ) 
5 191.6, 165.0 f 159.1, 148.4, 140.4, 134.0, 133.7, 131.5, 129.4, 129.1, 128.2, 126.4, 
126.4, 122.7, 120.0, 115.2, 112.1, 111.5, 59.7, 56.0, 42.1 

Preparation 57/Example 283: 

3-r2-ChlorQ-4>r4-fluoro-phenviamino^benzo yl1-4-methoxV"benzoic acid (Compound 
457> 

The reaction was carried out as described in the preparation of compound 416, using 
compound 455 (230 mg, 0.56 mmol) as the ester. The title compound was used 
without any further purification. 

Pre paration 58: 

3-r2-Chloro-4-r4-fluoro-phenvlam lnoVbenzovlV4-methoxV'benzoyl chloride 
f Compound 458^ 

A suspension of compound 457 (0.56 mmol) In toluene (2 mL) was added thionyl 
chloride (81 *iL, 1.1 mmol) and then refluxed for 2 h. The reaction mixture was 
concentrated in vacuo to afford the title compound without any further purification. 

Example 96: 

3-r2-Chloro-4-r4-fiuoro-phenvlam 
benzamide (compound 196) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2,2-difluoro-ethylamine (0.28 mmol) and compound 458 (0.14 mmol). 
Purification was done by flash chromatography to afford the title compound. 13 C NMR 
(CDCI3) 6 192.6, 166.8, 160.7, 159.6 (d), 148.8, 135.9 (d), 135.2, 133.7, 132.3, 129.8, 
128.7, 128.5, 125.7, 124.1 (d), 116.4 (d), 115.5, 113.7 (t), 112.3, 111.5, 56.1, 42.3 
(t) 

Example 97: 
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3-f2-Chloro-4-f4-fluoro-phenvlami^ 
benzamide (compound 197) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2-fluoro-ethylamine (0.28 mmol) and compound 458 (0.14 mmol). Purification 
was done by flash chromatography to afford the title compound. 13 C NMR (CDCI 3 ) 
8 192.6, 166.6, 160.5, 159.6 (d), 148.7, 136.0 (d), 135.2, 133.7, 132.1, 129.7, 128.6, 
128.6, 126.4, 124.0 (d), 116.4 (d), 115.5, 112.3, 111.5, 82.8 (d), 56.1, 40.5 (d) 

Example? 98: 

3^2-Chloro-4-f4-fluoro-phenvlaminoVbenzovn-/V-f2,3-dihvdroxy-propvlV4-met;h oxy- 
benzamide (compound 198) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 3-amino-propane-l,2-diol (0.28 mmol) and compound 458 (0.14 mmol). 
Purification was done by flash chromatography to afford the title compound. 13 C NMR 
(mix) 5193.2, 168.1, 160.5, 159.5 (d), 149.0, 136.1 (d), 135.3, 134.0, 132.4, 129.6, 
128.9, 128.0, 126.0, 123.8 (d), 116.4 (d), 115.5, 112.2, 111.5, 71.1, 63.7, 56.1, 42:7 

Example 99: 

/V-Carbamoyimethvl-3-r2-chloro-4-(4-fluoro- phenylamino)-benzovn-4-methoxy- 
benzamide (compound 199) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2-amino-acetamide (0.28 mmoi) and compound 458 (0.14 mmol). Purification 
was done by flash chromatography to afford the title compound. 13 C NMR (DMSO-d 6 ) 
8 191.7, 171.1, 165.3, 159.4, 158.1 (d), 149.0, 136.8 (d), 134.1, 133.9, 131.8, 129.2, 
128.5, 126.4, 126.2, 122.7 (d), 116.1 (d), 114.9, 111.8, 111.7, 56.1, 42.4 

Preparation 59/Examole 284: 

3-(2~Chioro-4-phenvlamino-benzovn-4- m ethox v-benzoic acid ( C ompound 459) 
The reaction was carried out as described in the preparation of compound 416, using 
compound 456 (264 mg, 0.67 mmol) as the ester. The title compound was used 
without any further purification. 



Preparation 60: 

3-(2-Chloro-4-phenvlamino-benzovl)- 4-methoxv-benzovl chloride (Compound 460) 
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To a suspension of compound 459 (0.67 mmol) in toluene (2 mL) was added thionyl 
chloride (98 jiL, 1.3 mmol) and then refluxed for 2 h. The reaction mixture was 
concentrated in vacuo to afford the title compound without any further purification. 

Example 100: 

3-f2-Chloro-4-Dhenvlamino-benzoYlV/V-f2.2-di fl uoro-et hylV4-metho? cy-benzapilde 
(compound 2001 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2,2-difluoro-ethylamine (0.28 mmol) and compound 460 (0,14 mmol). 
Purification was done by flash chromatography to afford the title compound. 13 C NMR 
(CDCI3) 8 192.6, 166.8, 160.7, 148.1, 140.1, 135.1, 133.6, 132.4, 129.8, 129.6, 128.7, 
125.7, 123.9, 121.1, 116.1, 113.7 (t), 112.9, 111.5, 56.1, 42.3 (t) 

Example 101: 

3^2-Chloro-4-phenvla m lno-benzovlV/V-f2-fluoro-ethvl)-4-methoxy-benzamide 
f compound 2011 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2-fluoro-ethylamine (0.28 mmol) and compound 460 (0.14 mmol). Purification 
was done by flash chromatography to afford the title compound. 13 C NMR (CDCI 3 ) 
8192.6, 166.6, 160.5, 148.0, 140.2, 135.1, 133.6, 132.2, 129.7, 129.6, 128.9, 128.6, 
126.4, 123.8, 121.1, 116.1, 113.0, 111.5, 82.8, 56.1, 40.5 

Example 102: 

3-f2-Chloro-4-phenvlamino-benzo v lV/V-f2.3-dihvdroxv-propvn-4"methoxy>benzamide 
(compound 202) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 3-amino-propane-l,2-diol (0.28 mmol) and compound 460 (0.14 mmol). 
Purification was done by flash chromatography to afford the title compound. 13 C NMR 
(mix) 8 193.2, 168.1, 160.5, 148.3, 140.1, 135.2, 133.9, 132.4, 129.6, 128.9, 128.2, 
126.0, 123.7, 121.0, 116.0, 112.8, 111.5, 71.1, 63.7, 56.1, 42.7 

Example 103: 

A/-Carbamoylmethyl-3-f2-chloro-4-phenvlamlno-benzovl)-4-methoxy benzamlde 
(compound 203) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 2-amino-acetamide (0.28 mmol) and compound 460 (0.14 mmol). Purification 
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was done by flash chromatography to afford the title compound. 13 C NMR (mix) 5 193.2, 
172.2, 167.3, 160.7, 148.6, 140.3, 135.3, 133.9, 132.3, 129.8, 129.6, 129.2, 128.1, 
125.7, 123.7, 121.0, 116.0, 112.8, 111.5, 56.1, 43.1 

Preparation 6JI; 

4-Chloro-3-f2-chloro-4-nitro-benzoyn-benzoic acid methyl ester (co mpound 461) 
A dry flask was charged with 4-chloro-3-iodo-benzoic acid methyl ester (5.0 g, 16.9 
mmol) and the flask was evaporated and then filled with argon and this process 
repeated twice. Dry THF (35 mL) was added, and the solution cooled to -40 °C; then 
isopropylmagnesium chloride (8.85 mL, 2.0 M in diethyl ether, 17.7 mmol) was added 
slowly over 20 min keeping the temperature below -40 °C. On completion of the 
addition the reaction mixture was stirred at -40 °C for 45 min. A THF solution of ZnCI 2 
(2.32 g, 17.0 mmol, 0.9 M) was added dropwise over 20 min. The reaction mixture was 
stirred at 0 °C for 20 min; then 2-chloro-4-nitro-benzoyl chloride (3.7 g, 17 mmol) and ' 
Cu(OAc) 2 (68 mg, 0.34 mmol) were added and the reaction mixture was allowed to 
warm to room temperature. After 16 h the reaction mixture was poured into a mixture 
of EtOAc/water, then shaken and separated. The aqueous phase was extracted with 
more EtOAc. The organic phases were combined, dried (MgS0 4 )/ filtered, and 
concentrated In vacuo to afford the crude product. The crude product was purified by 
flash chromatography using EtOAc/petroleum ether 1:6 as the eluent to give the title 
compound as yellow solid. 

Preparation 62: 

3-{4-Amino-2-chloro-benzoviy4-chloro-benzoic acid methyl ester (compound 462) 
To a solution of compound 461 (3.31 g, 9.35 mmol) in methanol (125 mL) was added 
zinc dust (6.1 g, 94 mmol) and ammonium chloride (2.5 g, 47 mmol) in one portion 
under stirring. A CaCI 2 tube was mounted on the flask and the flask was placed in an oil 
bath with a temperature of 90 °C. After 18 h the reaction mixture was cooled to RT, 
filtered, and then poured into a mixture of EtOAc/water. The aqueous phase was 
extracted with more EtOAc. The organic phases were combined, dried (MgS0 4 ), filtered, 
and concentrated In vacuo to afford the crude product. The crude product was purified 
by flash chromatography using EtOAc/pentane 1:1 as the eluent. The product was 
triturated in DCM and then filtered and dried to give the title compound as light yellow 
solid. 



Preparation 6.3_j 
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4-Chloro-3-r2-chloro-4-f2.4-difluoro-Dhenylamino V benzovn-benzoic acid methyl ester 
(compound 4631 

l-Bromo~2,4-difluorobenzene (87 \lL, 0.77 mmol) was dissolved In 2.5 mLdry toluene 
under an argon atmosphere. Compound 462 (250 mg, 0.77 mmol) was added and 
5 dissolved In the solvent. 4 f 5-bis-dlphenylphosphanyl-9 / 9-dlmethyl-9H-xanthene (13 
mg, 0.023 mmol), Pd(OAc) 2 (3.5 mg, 0.015 mmol) and Cs 2 C0 3 (352 mg, 1.08 mmol) 
were added, and the reaction mixture was stirred under an argon atmosphere at 120 
°C for 24 h. The reaction mixture was filtered and then purified by flash 
chromatography using EtOAc/petroleum ether 1:2 as the eluent to afford the title 
10 compound as a solid. 

Example 104: 

4>Chloro-3-r2^chlor 0 -4-r2.4-difluoro-DhenvlaminoVbenzovn-/V-(2-hv droxy-ethyn- 
benzamide (compound 204) 

15 The reaction was carried out similarly as described in the preparation of compound 190, 
using 2-amirio-ethanol (0.50 mL) and compound 463 (0.12 mmol). Purification was 
done by flash chromatography using MeOH/DCM 7:93 to afford the title compound. 13 C 
NMR (DMSO-d 6 ) 5 190.9, 164.6, 159.1 (dd), 156.0 (dd), 150.4, 139.4, 134.9, 134.8, 
133.4, 132.9, 130.4, 130.0, 127.8, 127.0 (dd), 124.4, 123.9 (dd), 115.2, 112.1 (dd), 

20 111.9, 105.2 (dd), 59.6, 42.4 ^ 

Example 105: 

(2-f3-Chloro-4-r5-r2-hvdroxv-ethvlcarbamoylV2- methvl-benzovn-Phenvlamino>- 
phenyiVcarbamic acid ethvl ester (compound 2051 

25 To a solution of compound 112 (100 mg, 0.24 mmol) in DMF (1 mL) was added K 2 C0 3 
(66 mg, 0.48 mmol) and ethyl chloroformate (23 pL, 0.24 mmol) under stirring. After 1 
h the reaction mixture was poured into a mixture of EtOAc/water. The aqueous phase 
was extracted with more EtOAc. The organic phases were combined, dried (MgS0 4 ), 
filtered, and concentrated In vacuo to afford the crude product. The crude product was 

30 purified by continuous gradient flash chromatography eluting with DCM/methanol (v:v 
= 100:0 to 98:2) to afford the title compound as yellow foam. 13 C NMR (DMSO-d 6 ) 
5194.6, 165.3, 154.0, 149.9, 139.6, 139.3, 133.8, 133.8, 132.4, 131.8, 131.6, 130.8, 
128.9, 127.0, 125.6, 125.0, 124.6, 124.5, 124.0, 114.9, 111.8, 60.3, 59.6, 42.1, 19.5, 
14.4 

35 

Example 3,06: 
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3-r2-Chloro-4-f2-DroDionvl a m»n Q ^^ 
methyl-ben zamtde (compound 206) 

To a solution of compound 112 (100 mg, 0.24 mmol) In glacial acetic acid (1 mL) was 
added propionic anhydride (33 \iL, 0.26 mmol) under stirring. After 1 h the reaction 
mixture was concentrated in vacuo. Cyclohexane was added and the mixture was 
concentrated in vacuo. The crude product was purified by continuous gradient flash 
chromatography eluting with DCM/(EtOAc:MeOH:acetic acid 95:5:0.5) (v:v = 95:5 to 
90:10) to afford the title compound as yellow foam. l3 C NMR (DMSO-d 6 ) 8 194.6, 
172.3, 165.3, 149.7, 139.6, 139.3, 133.7, 132.3, 132.1, 131.8, 130.8, 128.9, 127.1, 

125.7, 125.1, 124.7, 124.2, 115.0, 111.9, 59.6, 42.1, 29.0, 19.5, 9.5 

Example 107: 

3-r4^2--Acetvlamino-Dhenvlam]noV2-chloro-benzo v l1-/ V"(2-hYdroxy -ethyl)--4-methyl- 
benzamlde (compound 207) 

To a solution of compound 112 (100 mg, 0.24 mmol) in glacial acetic acid (1 mL) was 
added acetic anhydride (25 \xL, 0.26 mmol) under stirring. After 1 h the reaction 
mixture was concentrated in vacuo. Cyclohexane was added and the mixture was 
concentrated in vacuo. The crude product was purified by flash chromatography eluting 
with EtOAc:MeOH:acetic acid 95:5:0.5 to afford the title compound as yellow foam. l3 C 
NMR (DMSO-d 6 ) 6 194.6, 168.6, 165.3, 149.6, 139.5, 139.4, 133.7, 133.7, 132.1, 

131.8, 130.9, 128.9, 127.2, 125.8, 125.1, 124.6, 123.9, 115.2, 111.9, 59.6, 42.1, 
23.4, 19.5 

Example 108: 

yv-(2->T3-Chloro-4-r5-(2-hydroxvethvlcarbam ovlV2-methvl-benzovl>phenviqmtno>- 
phenvlVsuccinamic acid (comp ound 208) 

To a solution of compound 112 (100 mg, 0.24 mmol) in glacial acetic acid (1 mL) was 
added succinic anhydride (26 mg, 0.26 mmol) under stirring. After 1 h the reaction 
mixture was concentrated in vacuo. Cyclohexane was added and the mixture was 
concentrated in vacuo. The crude product was purified by flash chromatography eluting 
with EtOAc: MeOH : acetic acid 90:10:1 to afford the title compound as yellow foam. 13 C 
NMR (DMSO-d 6 ) 5 194.6, 173.8, 171.9, 165.3, 149.6, 139.5, 139.3, 133.8, 133.7, 
132.1, 131.9, 131.7, 130.9, 128.9, 127.1, 125.8, 125.1, 124.9, 124.5, 123.7, 115.2, 
112.0, 59.6, 42.1, 30.7, 28.9, 19.5 

Preparation 64: 
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2-Methvl-acrylir acid 2-r3-r2^3-chlorD -4>r5-r2-hvdroxv-ethvlcarbamoYn-?-mtf hy|- 

benzoyn-phenvlaminoVphenyn-ureidol-ethvl ester (compound 464) 

To a solution of compound 112 (149 mg, 0.35 mmol) in dry pyridine (1 mL) was added 

2- methyl-acrylic acid 2-isocyanato-ethyl ester (55 ^L, 0.39 mmoi) under stirring. After 
5 1 h the reaction mixture was poured Into a mixture of EtOAc/water. The aqueous phase 

was extracted with more EtOAc. The organic phases were combined, dried (MgS0 4 )/ 
filtered, and concentrated In vacuo to afford the crude product. The crude product was 
purified by continuous gradient flash chromatography eluting with EtOAc/methanol (v:v 
= 100:0 to 95:5) to afford the title compound as yellow foam. 

10 

Example 109: 

3- r2-Chloro-4-^2-r3-f2-hvdroxy-ethvlVureidoVDhen ylamino>-benzovn'/V-(2-hvdroxy 
ethyl V4-methvl-benzamide {compo und 209^ 

To a solution of compound 464 (115 mg, 0.20 mmol) in ethanol (1 mL) was added 
15 NaOH (2M, 150 \iL, 0.30 mmol) and then refluxed for 2 h. The reaction mixture was 
cooled to RT and then poured into a mixture of EtOAc/water. The aqueous phase was 
extracted with more EtOAc. The organic phases were combined, dried (MgS0 4 ), filtered, 
and concentrated in vacuo to afford the crude product. The crude product was purified 
by flash chromatography eluting with MeOH/DCM 5:95 and 10:90 to afford the title 
20 compound as solid. 13 C NMR (DMSO-d 6 ) 6 194.7, 165.4, 155.4, 151.4, 139.8, 139.4, 
136.6, 134.1, 134.0, 131.8, 130.9, 128.9, 128.1, 127.2, 126.4, 126.3, 125.3, 121.8, 
120.2, 114.8, 111.4, 60.4, 59.7, 42.2, 41.9, 19.6 

Preparation 65: 

25 4-(2-Chloro-4-nitro-benzovlV3-methvl-benzoic acid methyl ester (Compound 465) 

The reaction was carried out similarly as described in the preparation of compound 401, 
using 4-iodo-3-methylbenzoic acid methyl ester (3.5 g, 12.5 mmol) as the iodide. 
Purification was done by flash chromatography using EtOAc/pentane 1:9 to afford the 
title compound as light brown solid. 

30 

Preparation 66: 

4- (4-Amino-2-chloro-benzovlV3-methvl-benzoic a cid methvl ester (Compound 466) 
The reaction was carried out similarly as described in the preparation of compound 402, 
using compound 465 (3.0 g, 9.1 mmol) as the nltro compound. Purification was done 

35 by flash chromatography using EtOAc/DCM 1:15 to afford the title compound as yellow 
foam. 
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Preparation 67: 

4-(4-CarboxY-2-methvl-benzovn-3-chloro -phenvl-ammonium acetate (Compound 467) 
To a solution of compound 466 (250 mg, 0.82 mmo!) in ethanol (10 mL) was added a 
5 solution of sodium hydroxide (2 M, 10 mL) and then stirred under reflux for 90 min. 
The reaction mixture was made weakly acidic (pH = 4) by slowly addition of acetic acid 
(100), and then poured into a mixture of EtOAq/water. The aqueous phase was 
extracted with more EtOAc. The organic phases were combined, dried (MgS0 4 ), filtered, 
and concentrated in vacuo to afford the title compound as yellow syrup. It was used 
10 without any further purification. 

Preparation 68: 

f4-Amino-2-chloro-DhenvlVr2 -methvl-4-rmorpholine-4-carbonvn-phepYn-methanope 
(Comppund 468) 

15 The reaction was carried out similarly as described in the preparation of compound 404, 
using compound 467 (106 mg, 0.37 mmol) as the acid. Purification was done by flash 
chromatography using MeOH/DCM 0:100, 1:100 and 2:100 to afford the title 
compound as foam. 

20 Exampie 110: 

r2-Chloro-4-f4-fluoro-2>-methvl-phenvlam inoVphenvn-r2-methvl"4-(morpholine-4- 
carbonyl)-phenvlVmethanone (compound 210) 

2-Bromo-5-fluorotoluene (56 \iL, 0.44 mmol) was dissolved in 3 mL dry 1,4-dioxane in 
a vial under an argon atmosphere. Compound 468 (132 mg, 0.37 mmol) was added 

25 and dissolved in the solvent. Rac-BINAP (8.6 mg, 0.014 mmol), Pd 2 (dba) 3 (8.5 mg, 

0.009 mmol) and Cs 2 C0 3 (169 mg, 0.52 mmol) were added, and the reaction mixture 
was stirred under an argon atmosphere at 100 °C for 48 h. The reaction mixture was 
filtered and then purified by flash chromatography using EtOAc/DCM 1:3 as the eluent 
to afford the title compound as yellow foam. 13 C NMR (CDCI 3 ) 5 195.5, 169.8, 160.7, 

30 150.2, 141.1, 138.1, 137.2, 136.5, 135.7, 134.2, 133.6, 129.7, 129.2, 127.3, 127.3, 
123.9, 117.9, 115.2, 113.9, 111.5, 66.9, 48.2, 42.5, 20.2, 18.1 

Preparation 69: 

2-r2-f4-Bromo-3-methvl- PhenoxvVethoxv1-tetrahvdro-pyran (Compound 469) 
35 A solution of 4-bromo-3-methyl-phenol (10.6 g, 56.9 mmol) and 2-(2-bromo-ethoxy)- 
tetrahydro-pyran (11.9, 56.9 mmol) were dissolved in dry DMF (25 mL). K 2 C0 3 (19.7 g, 
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142 mmol) was added and the resulting reaction mixture was stirred at 80 °C for 48 h. 
The reaction mixture was cooled to RT and poured into a mixture of EtOAc and aqueous 
NaOH (2 N). The organic phase was separated, dried (MgS0 4 ), filtered, and 
concentrated in vacuo to give the crude product. The crude product was purified by 
5 flash chromatography using EtOAc/pentane 1:20 as the eluent to afford the title 
compound as colourless oil. 

Preparation 70: 

r?-Chl 0 r Q -4.nltro-Dh e nvlV/2-methvl>4-r2^tetrahvdro-pyran-^ylo^y)-ethQXy1- 

10 phenylVmethanone (Compound 4701 

n-Butyllithium (30.3 mL, 1.46 M in hexane, 44.3 mmol) was added dropwise (30 min) 
to a solution of compound 469 (13.95 g, 44.3 mmol) in THF (40 mL) at -78 °C and the 
resulting mixture was stirred for 30 min. A THF solution of dry ZnCI 2 (55 mmol, 1.0 M, 
55 mL) was added with a syringe and the reaction mixture was allowed to warm to 

15 room temperature. After 2 h the reaction mixture was cooled to 0 °C, and 

tetrakis(triphenylphosphine)palladium(0) (2.55 g, 2.21 mmol) was added followed by 
the addition of 2-chloro-4-nItrobenzoyl chloride (10.9 g, 46.0 mmol) In THF (10 mL). 
The stirring reaction mixture was allowed to warm to room temperature overnight. The 
mixture was partitioned between EtOAc (200 mL) and 1 N HCI (200 mL), and the 

20 aqueous phase was extracted with more EtOAc (200 mL). The combined organic 

extracts were washed with brine, dried over MgS0 4 and concentrated in vacuo. The 
residue was purified by flash chromatography using petroleum ether/EtOAc 9:1 to 
afford the title compound as a yellow syrup. 

25 Preparation 71: 

(4-Amino-2-chloro-phenvlVr2-methvi-4-r2-rtetrahvdro-Pvran-2-vloxv)-ethoxy1- 

phenylVmethanone (Compound 471) 

The reaction was carried out similarly as described in the preparation of compound 402, 
using compound 470 (3.0 g, 9.1 mmol) as the nitro compound. Purification was done 
30 by flash chromatography using EtOAq/petroleum ether 1:4 followed by 1:2 to afford the 
title compound as yellow foam. 

Preparation 72/Example 285: 

r2>Chioro-4-(2-nitrorphenvlaminoVphenvn- T2-methvl-4-r2-(tetrahvdro-Pvran-2- 
35 yloxyVethoxyl-phenvlVmethanone (Compound 472) 
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l-Iodo-2-nitro-benzene (1.38 g, 5.54 mmol) was dissolved In 40 mL dry 1,4-dioxane 
under an argon atmosphere. Compound 471 (1.77 g, 4.54 mmol) was added and 
dissolved in the solvent. Rac-BINAP (106 mg, 0.17 mmol), Pd 2 (dba) 3 (104 mg, 0.11 
mmol) and Cs 2 C0 3 (2.07 g, 6.30 mmol) were added, and the reaction mixture was 
5 stirred under an argon atmosphere at 100 °C for 24 h. The reaction mixture was 

poured Into a mixture of EtOAc and water. The aqueous phase was washed with more 
EtOAc. The organic phases were combined and washed with brine, dried (MgS0 4 ), 
filtered and then purified by flash chromatography using EtOAc/petroleum ether 1:5 as 
the eluent to afford the title compound. 

10 

Example 111: 

r4-r2>Amino-DhenylaminoV2-chloro-phenyl1-^2-met hyl-4-r2-rtetrahvdro-pyran-2' 
yloxyVethoxyl-phenvlVmethanon e (compound 211) 

The reaction was carried out similarly as described in the preparation of compound 402, 
15 using compound 472 (2.14 g, 4.19 mmol) as the nitro compound. Purification was done 
by flash chromatography using EtOAc/petroleum ether 1:4 followed by 1:2 to afford the 
title compound as yellow foam. 13 C NMR (CDCI 3 ) 5 195.6, 161.1, 148.9, 142.8, 141.7, 
134.4, 133.4, 132.6, 131.3, 129.6, 127.5, 126.8, 125.7, 119.2, 117.7, 116.4, 115.1, 
112.0, 111.0, 99.1, 67.4, 65.7, 62.2, 30.5, 25.4, 21.4, 19.4 

20 

Example 112; 

r4-(2-Amino"phenvlaminoV2-chloro-phenyil-f4-(2-hvdroxv-ethoxvV2-methvhphenvn- 
methanone (compound 212) 

A solution of compound 211 (1.10 g, 2.29 mmol) and toluene-4-sulfonic acid (653 mg, 
25 3.43 mmol) in MeOH (20 mL) was stirred at RT for 3 h. The reaction mixture was 
poured into a mixture of aqueous IMaOH (2N) and EtOAc. The aqueous phase was 
washed with more EtOAc. The organic phases were combined and washed with brine, 
dried (MgS0 4 ), filtered and then purified by flash chromatography using 
EtOAc/petroleum ether 1:1 followed by 2:1 as the eluent to afford the title compound 
30 as yellow foam. 13 C NMR (CDCI 3 ) 8 195.6, 160.8, 149.0, 142.8, 141.7, 134.5, 133.3, 
132.7, 131.7, 129.4, 127.5, 126.8, 125.6, 119.2, 117.5, 116.4, 115.2, 112.0, 110.9, 
69.2, 61.3, 21.3 

Preparation 73/Example 286: 
35 r4-(4-Bromo-2-nitro-phenylaminoV2-chlorO"PhenvlV^2- methyl-4-r2-(tetrahvdro- 
pyran-2-vloxvVethoxvl-pheny (Compound 473) 
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To a solution of compound 471 (2.74 g, 7.02 mmol) and 4-bromo-l-fluoro-2-nltro- 
benzene (1.49 g, 6.76 mmol) in DMSO (8.0 mL) was slowly added potassium tert- 
butoxide (1.68 g, 14.9 mmol) under stirring. After 4 h at RT the reaction mixture was 
poured Into a mixture of EtOAc/water. The aqueous phase was extracted with more 
5 EtOAc. The organic phases were combined, dried (MgS0 4 ), filtered, and concentrated in 
vacuo to afford the crude product. The crude product was purified by chromatography 
eluting with EtO Ac/petroleum ether 1:9 to afford the title compound as orange syrup. 

Example %%3; 

10 r4-( r 2'Amino-4-bromo-phenvlaminoV2-chloro -phenvi1-r2-methvl-4-r2-(tetrahydro- 
pyran-2-yloxyVethoxYl-phenv (co mpound 2131 

The reaction was carried out similarly as described in the preparation of compound 402, 
using compound 473 (1.10 g, 1.86 mmol) as the nitro compound. Purification was done 
by flash chromatography using EtOAc/petroleum ether 1:3 to afford the title compound 
15 as foam. 13 C NMR (CDCI 3 ) 5 195.5, 161.2, 148.3, 144.2, 141.8, 134.3, 133.5, 132.5, 

131.1, 130.1, 128.2, 124.7, 121.9, 120.5, 118.9, 117.7, 115.3, 112.1, 111.0, 99.1, 
67.4, 65.7, 62.3, 30.5, 25.4, 21.4, 19.4 

Example 114: 

20 r4-r2-Amino-4-bromo>oh e nvlamino V 2- chloro-phenvl1-r4- (2-hydroxy-ethP)gy)-2> 
methyl-phenyll-methanone (com pound 2141 

The reaction was carried out similarly as described in the preparation of compound 212, 
using compound 213 (1.10 g, 1.86 mmol) as the THP ether protected compound. 
Purification was done by flash chromatography using EtOAc/petroleum ether 3:7 to 
25 afford the title compound as yellow foam. 13 C NMR (CDCI 3 ) 5 195.6, 160.9, 148.4, 

144.2, 141.9, 134.4, 133.4, 132.6, 131.5, 129.9, 128.2, 124.6, 121.9, 120.5, 118.9, 
117.6, 115.2, 112.1, 110.9, 69.2, 61.3, 21.4 

Preparation 74: 

30 2-r3-f4-Bromo-3-methyl-phenoxyVproDOXv1-tetrahvdr o-pyran (Compound 4741 

The reaction was carried out similarly as described in the preparation of compound 469, 
using 2-(3-bromo-propoxy)-tetrahydro-pyran (5.58 g, 25 mmol) as the aliphatic 
bromide. Purification was done by flash chromatography using EtOAc/petroleum ether 
1:4 to afford the title compound as colourless oil. 

35 

Preparation 75; 
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f2-Chloro-4-nltro-DhenvlW2-m^ 
phenylVmethanone (Compound 4751 

The reaction was carried out similarly as described In the preparation of compound 470, 
using compound 474 (8.56 g, 26 mmol) as the bromide. Purification was done by flash 
5 chromatography using EtO Ac/petroleum ether 1:9 to afford the title compound as 
yellow oil. 

Preparation 76: 

(4-Amino-2-chloro-phenvn>^2-methvl-4-r3--ftetrahvdro-pvran-2-vloxvVpropoXY V 
10 phenyl} -meth3none (Compound 476) 

The reaction was carried out similarly as described in the preparation of compound 402, 
using compound 475 (5.95 g, 13.71 mmol) as the nltro compound. The title compound 
was obtained without any further purification as yellow oil. 

15 Preparation 77/Example 287: 

f4-r4-Bromo-2-nitro-phenylamino)-2-chldro-phenvll-r2-meth yl-4-r3-ftetrahvdro- 
pyran-2-yloxy)-propoxv1-pheny1Vmeth anone (Compound 477) 

The reaction was carried out similarly as described in the preparation of compound 473, 
using compound 476 (1.45 g, 3.59 mmol) as the amine. Purification was done by flash 
20 chromatography using EtOAc/petroleum ether 1:6 to afford the title compound as 
orange oil. 

Example 115: 

f4-f2-Amino-4-bromo-phenylaminoV2-chloro-phenyl1-r2-methvi-4-r3-(tetrahvdro- 

25 pyran-2-yJo xYVpropoxv1-phenvlVmethanone (compound 215) 

The reaction was carried out similarly as described in the preparation of compound 402, 
using compound 477 (5.95 g, 13.71 mmol) as the nitro compound. The title compound 
was obtained without any further purification as yellow foam. 13 C NMR (CDCI 3 ) 195.6, 
161.4, 148.2, 142.9, 142.0, 134.2, 133.7, 132.4, 130.7, 130.2, 128.0, 125.4, 122.7, 

30 120.2, 119.5, 117.6, 115.4, 112.3, 110.9, 99.0, 65.0, 63.9, 62.4, 30.7, 29.6, 25.4, 
21.5, 19.6 

Example 116: 

r4>f2~Amino-4-bromo-phepylamino)-2-chloro-phenyl1-r4-f3-hydroxy-propoyy)-2- 
35 methvl-phenvll-methanone (compound 2161 v 
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The reaction was carried out similarly as described In the preparation of compound 212, 
using compound 215 (1.30 g, 2.27 mmol) as theTHP ether protected compound. 
Purification was done by flash chromatography using EtOAc/petroleum ether 1:1 to 
afford the title compound as yellow foam. Trituration In a mixture of diethyl ether and 
5 pentane afforded the title compound as white solid. 13 C NMR (CDCI 3 ) 8 195.5, 161.1, 
148.4, 144.3, 141.9, 134.3, 133.5, 132.5, 131.1, 130.0, 128.2, 124.7, 121.9, 120.5, 
118.8, 117.6, 115.2, 112.1, 110.8, 65.5, 60.1, 31.9, 21.4 

Preparation 78: 

10 l-Bromo-4-(2-fluoro-ethoxvV2-methy1-benz ene (Compound 478^ 

A solution of 4-bromo-3-methyl-phenol (3.74 g, 20 mmol), 2-fIuoro-ethanol (2.29 mL, 
22 mmol), and triphenylphosphine (5.77 g, 22 mmol) in dry THF (15 mL) was cooled to 
0 °C under stirring. Diethyl azodicarboxylate (40 % in toluene, 10 mL, 22 mmol) was 
added and the reaction mixture was allowed to come to RT overnight. After 18 h at RT 

15 the reaction mixture was poured into a mixture of EtOAc/water. The aqueous phase 
was extracted with more EtOAc. The organic phases were combined, dried (MgS0 4 ), 
filtered, and concentrated in vacuo to afford the crude product. The crude product was 
purified by chromatography eluting with DCM/petroleum ether 1:6 to afford the title 
compound as colourless oil. 

20 

Preparation 79: 

r2-Chloro-4-nitro-phenylVr4>f2-fiuoro-ethoxvV2-methvl-Phenvl1-methqn one 
(Compound 479^ 

The reaction was carried out similarly as described in the preparation of compound 470, 
25 using compound 478 (4.25 g, 18.2 mmol) as the bromide. Purification was done by 
flash chromatography using EtOAc/petroleum ether 1:9 followed by 1:6 to afford the 
title compound as yellow solid. 

Preparation 80: 

30 (4-Amino-2-chioro-phenyl)-r4-(2-fluoro-ethox yV2-methvl-phenvn-methanone 
(Compound 480) 

A mixture of compound 479 (2.31 g, 6.84 mmol) and stannous chloride dihydrate (7.72 
g, 34.2 mmol) in absolute ethanol was heated to reflux. After 1 h the solution was 
cooled to RT and then poured into a mixture of ice/aqueous NaOH (7N)/EtOAc. The 
35 aqueous phase was extracted with more EtOAg. The organic phases were combined, 
washed with brine, dried (MgS0 4 ), filtered and concentrated in vacuo. The crude 
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product was triturated in a mixture of diethyl ether and petroleum ether 1:1 to afford 
the title compound as solid. 

Preparation 81/Example 288: 

f4-r4-Bromo-2-nitro«phenvlaminoV2- ghl Q rG-DhenvlVr4^2-fluorO'ethoxY)-2-methYh 
phenvll-me thanone (Compound 481) 

The reaction was carried out similarly as described in the preparation of compound 473, 
using compound 480 (595 mg, 1.93 mmol) as the amine. Purification was done by flash 
chromatography using EtOAq/petroleum ether 1:9 followed by 1:6 to afford the title 
compound as foam. Trituration in ethanol gave a solid. 

Example 117: 

f4-(2-Amino-4-bromo"Dhenvlamino)-2-chlo rQ-phenyl1-r4-f2-fluoro-ethoxvV2-methyl- 
phenyll-methanone (c ompound 217) 

The reaction was carried out similarly as described in the preparation of compound 480, 
using compound 481 (585 mg, 1.15 mmol) as the nitro compound. Purification was 
done by flash chromatography using EtOAc/petroieum ether 1:7 followed by 1:4 to 
afford the title compound as foam. Trituration in a mixture of diethyl ether and 
petroleum ether 2:3 afforded the title compound as solid. U C NMR (CDCI 3 ) 6 195.5, 
160.6, 148.4, 144.3, 141.8, 134.4, 133.3, 132.6, 131.7, 129.9, 128.2, 124.6, 121.9, 

120.5, 118.8, 117.6, 115.3, 112.1, 110.9, 81.7 (d), 67.0 (d), 21.3 

Example 118: 

r4-(4-Bromo-2-methvi-phenvlamino)-2-chloro -phenvl1-r4-(2-fiuoro-ethoxv)-2-methvl- 
phenvll-me thanone (compound 218) 

A Schlenk tube was charged with compound 480 (402 mg, 1.31 mmol) in 1,4-dioxane 
(3.0 mL), 5-bromo-l-iodo-toluene (358 mg, 1.19 mmol), sodium te/t-butoxide (160 
mg, 1.67 mmol), Pd 2 (dba) 3 (27 mg, 0.03 mmol), and rac-BINAP (28 mg, 0.045 mmol). 
The tube was capped with a rubber septum, flushed with argon for 5 min, and then 
stirred at 100 °C for 72 h. The reaction mixture was allowed to cool to RT, and then 
poured into a mixture of water and EtOAc. The aqueous phase was extracted twice with 
more EtOAc. The combined organic phases were washed with brine, dried (MgS0 4 ), 
filtered and concentrated in vacuo. The crude product was purified by chromatography 
eluting with petroleum ether/EtOAc 4:1 to afford the title compound as yellow oil. 13 C 
NMR (CDCI 3 ) 5 195.4, 160.6, 147.7, 141.9, 137.7, 134.3, 134.0, 133.9, 133.4, 132.6, 

131.6, 130.3, 130.0, 124.5, 117.6, 117.6, 116.1, 112.9, 111.0, 81.7, 67.0, 21.3, 17.8 
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Preparation 82: 

l-BromQ-4-f2-methnw-ethoxv V2-methvl-benzene fCornpound 483) 
The reaction was carried out similarly as described in the preparation of compound 478, 
5 using 2-methoxy-ethanol (4.66 mL, 58.8 mmol) as the aliphatic alcohol. The crude 
product was purified by continuous gradient flash chromatography using 
EtOAc/petroleum ether (40-60) (v:v= 0:100 to 20:80) as the eluent to afford the title 
compound as colourless oil. 

10 Preparation 83: 

(2-Chloro-4-nltro-phenvlVr4-( 2-meth^ 
(Compound 483) 

The reaction was carried out similarly as described in the preparation of compound 470, 
using compound 482 (4.66 mL, 58.8 mmol) as the bromide. The crude product was 
15 purified by continuous gradient flash chromatography using EtOAc/petroleum ether 
(40-60) (v:v= 15:85 to 50:50) as the eluent to afford the title compound as yellow 
syrup. 

Preparation 84: 

20 f4-Amino-2>chloro~ohenylV^4"^'nriethoxv-ethoxv)-2-methvl-phenYn-met hanone 
(Compound 484) 

The reaction was carried out similarly as described in the preparation of compound 480, 
using compound 483 (6.21 g, 17.8 mmol) as the nitro compound. The crude product 
was purified by continuous gradient flash chromatography using EtOAc/ petroleum ether 
25 (40-60) (v:v= 1:2 to 2:1) as the eluent to afford the title compound as yellow solid. 

Preparation 85/Example 289: 

r4-f4-Bromo-2-nitro-phenvlaminoV2-chlo rn-nhenvn-r4-(2-methoxv-ethoxv)-2-methv»- 
phenyll-methanone (Compound 485) 
30 The reaction was carried out similarly as described in the preparation of compound 473, 
using compound 484 (2.00 g, 6.25 mmol) as the amine. The crude product was purified 
by continuous gradient flash chromatography using DCM/petroleum ether (40-60) 
(v:v= 20:80 to 50:50) as the eluent to afford the title compound as orange foam. 

35 Example 119: 
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r4-(2-Amino-4-bromo-DhenvlaminoV2-^ 
methvl-phenvn- methanone (compound 219) 

The reaction was carried out similarly as described in the preparation of compound 402, 
using compound 485 (1.75 g., 3.37 mmol) as the nitro compound. The crude product 
5 was purified by continuous gradient flash chromatography using EtOAc/petroleum ether 
(40-60) (v:v= 20:80 to 50:50 as the eluent. Crystallisation from DCM afforded the title 
compound as solid. 13 C NMR (DMSO-d 6 ) 5 194.3, 160.4, 149.5, 145.6, 140.3, 132.6, 
132.5, 132.3, 131.0, 127.4, 127.1, 123.9, 118.5, 118.3, 117.1, 114.0, 111.4, 111.1, 
70.1, 66.9, 58.1, 20.6. 

10 

Example 120: 

r4-r4-Bromo-2-methyl-phenylaminoV2-chloro-p henvn-r2-methvl-4-r2-ftetrahvdro- 
pyran-2-yloxy)-ethoxy]-phen yl}-metha none (compound 220) 

A Schlenk tube was charged with compound 471 (4.25 g, 10.9 mmol) in 1,4-dioxane 
15 (40 mL), 5-bromo-l-iodo-toluene (3.88 g, 13.1 mmol), Cs 2 C0 3 (4.97 g, 15.26 mmol), 
Pd 2 (dba) 3 (250 mg, 0.27 mmol), and rac-BINAP (255 mg, 0.41 mmol). The tube was 
capped with a rubber septum, flushed with argon for 5 min, and then stirred at 100 °C 
for 72 h. The reaction mixture was allowed to cool to RT, and then poured into a 
mixture of water and EtOAc. The aqueous phase was extracted twice with more EtOAc. 
20 The combined organic phases were washed with brine, dried (MgS0 4 ), filtered and 

concentrated in vacuo. The crude product was purified by chromatography eluting with 
petroleum ether/EtOAc 4:1 to afford the title compound as yellow foam. *H NMR 
(CDCI 3 ) 6 7.39 (d,lH), 7.35 - 7.25 (m,3H), 7.14 (d,lH), 6.81 (m,2H), 6.69 (m,2H), 
5.63 (bs,lH), 4.70 (bt,lH), 4.23 - 4.00 (m,3H), 3.95 - 3.77 (m,2H), 3.53 (m,lH), 
25 2.51 (s 7 3H), 2.23 (s,3H), 1.92 - 1.45 (m,6H) 

Example 121; 

r4-(4-Bromo-2-methvl-phenvlaminoV2-chIoro->phenvn-r4-f2-hvdroxv-ethoxvV2- 
methyl-phenvM-methanone f compound 221) 

30 The reaction was carried out similarly as described in the preparation of compound 212, 
using compound 220 (3.82 g, 6.83 mmol) as the THP ether protected compound. 
Purification was done by flash chromatography using EtOAc/petroleum ether 1:2 
followed by 2:3 to afford the title compound as yellow foam. 13 C NMR (CDCI 3 ) 5 195.4, 
160.9, 147.7, 141.9, 137.8, 134.3, 134.0, 133.9, 133.4, 132.5, 131.5, 130.3, 130.0, 

35 124.5, 117.6, 117.5, 116.1, 112.9, 110.9, 69.2, 61.4, 21.4, 17.8 
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Example 122: 

r4-(?-Azido-ethoxvV2 - m^^ 
phenyl 1-methanone f compound 2221 

To a solution of compound 221 (101 mg, 0.21 mmol) in dry pyridine (2 mL) was added 
5 4-methyl-benzenesulfonyl chloride (81 mg, 0.43 mmol) at 0 °C under stirring. After 5 h 
at RT the reaction mixture was poured into a mixture of water and EtOAc. The aqueous 
phase was extracted twice with more EtOAc. The combined organic phases were 
washed with brine, dried (MgS0 4 ), filtered and concentrated in vacuo. The crude 
tosylate was dissolved in dry DMF and sodium azide (17 mg, 0.26 mmol) was added to 

10 the solution. After 18 h at RT the 

reaction mixture was poured into a mixture of water and EtOAc. The aqueous phase 
was extracted twice with more EtOAc. The combined organic phases were washed with 
brine, dried (MgS0 4 ), filtered and concentrated in vacuo. The crude product was 
purified by chromatography eluting with petroleum ether/EtOAc 2:1 to afford the title 

15 compound. 13 C NMR (CDCI 3 ) 5 195.5, 160.4, 147.8, 141.8, 137.7, 134.4, 134.0, 134.0, 
133.3, 132.6, 131.8, 130.1, 130.0, 124.6, 117.6, 116.1, 112.8, 110.9, 66.9, 50.1, 
21.3, 17.8 

Example 123: 

20 r4-( r 2-Amino-ethoxvV2'methvl-phenyiyf4-f4-bromo-2-m ethvl-phenvlaminoV2-chloro- 
phenvn-methanone fcompound 2231 

A solution of compound 222 (22 mg, 0.051 mmol), triphenylphosphine (15 mg, 0.056 
mmol), and water (1 \iL, 0.056 mmol) In THF (1 mL) was stirred at RT for 48 h. The 
reaction mixture was concentrated in vacuo and purified by flash chromatography using 
25 DCM/MeOH/NH 4 OH 90:10:1 as the eluent to afford the title compound, 13 C NMR 

(DMSO-de) 5 194.3, 160.8, 148.5, 140.5, 138.3, 134.5, 133.4, 132.9, 132.6, 132.3, 
130.5, 129.5, 128.2, 124.8, 117.3, 116.0, 114.8, 112.1, 111.1, 70.2, 40.7, 20.7, 17.4. 

Example 124: 

30 r4-(2-Bromo-phenvlamlnoV2-chloro-phenvn-r2-methyl-4-r2-ftet rahydro-pvran-2- 
yloxy)-ethoxy1-phenv)Vmethanone (compound 224) 

The reaction was carried out similarly as described in the preparation of compound 220, 
using l-bromo-2-iodo-benzene (1.19 mL, 9.23 mmol) as the iodide. Purification was 
done by flash chromatography using EtOAc/ petroleum ether 1:4 followed by 1:2. 
35 Crystallisation from mixtures of diethyl ether ajid petroleum ether afforded the title 

compound as beige solid. 13 C NMR (CDCI 3 ) 5 195.4, 161.4, 145.3, 142.2, 139.0, 133.9, 
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133.4, 132.3, 132.0, 130.6, 128.3, 123.6, 119.2, 118.1, 117.9, 115.1, 114.8, 111.0, 
99.0, 67 .4, 65.7, 62.2, 30.5, 25.4, 21.6, 19.3 

Example 125: 

<4-r2-f3-AmlnQ-DropenvlVphenylaminoV2- chlQrQ-phenvl>"^2-methvh4'r2' 
(tetrahvdro-pYran-2-vl o xvVethoxv1-Dhenvl>-methanone (compound 225) 
A solution of compound 224 (1.09 g, 2.00 mmol), Pd 2 (dba) 3 (55 mg, 0.06 mmol), 3- 
tributylstannanyl-allylamine (727 mg, 2.1 mmol), CsF (668 mg, 4.4 mmol), and tri- 
tert-butyl-phosphane (0.2 mmol, 0.4 mL, 0.5 M in hexane) in dry 1,4-dioxane (5.0 mL) 
was stirred at 35 °C for 120 h under an atmosphere of argon. The reaction mixture was 
filtered. Acetonltrile (50 mL) was added and the resulting mixture was washed with 
petroleum ether (x3). The acetonitrile phase was concentrated in vacuo. The crude 
product was purified by chromatography eiuting with petroleum ether/EtOAc 2:1 
followed by DCM/MeOH/Et 3 N 94:3:3 to afford the title compound as yellow foam. 13 C 
NMR (CDCI3) 5 195.7, 161.2, 148.1, 141.7, 138.0, 134.0, 133.5, 132.4, 131.2, 130.7, 
129.8, 129.0, 128.7, 128.6, 127. S, 124.4, 122.4, 117.7, 116.3, 113.1, 111.0, 99.1, 
67.4, 65.7, 62.2, 43.0, 30.5, 25.4, 21.4, 19.4 

Example 126: 

r4-r2^3-Amino-proDenvlVphenvla m ino1-2-chloro-phenvlVr4>(2-hvdroxy-ethoxy)-2- 
methvl-Dhenvn-methanone (compound 226) 

The reaction was carried out similarly as described in the preparation of compound 212, 
using compound 225 (50 mg, 0.096 mmol) as the THP ether protected compound. 
Purification was done by flash chromatography using DCM/MeOH/Et 3 N 92:5:3 to afford 
the title compound as yellow oil. 13 C NMR (DMSO-d 6 ) 6 194.3, 160.8, 149.4, 140.3, 

137.3, 132.7, 132.6, 132.6, 132.3, 131.9, 130.7, 128.0, 127.6, 126.4, 124.9, 124.5, 

124.4, 117.2, 114.6, 111.8, 111.1, 69.6, 59.3, 43.5, 20.7 

Example 127: 

l-r2-r3-Chloro-4-r4-(2-hydroxy-ethoxvV2-methvl"be nzovn-phenvlamino>-Phenyl)-3> 
ethyl-urea (compqund 227) 

To a solution of compound 212 (150 mg, 0.38 mmol) in dry pyridine (1 mL) was added 
ethyl isocyanate (75 \iL, 0.95 mmol) under stirring. After 5 h the reaction mixture was 
poured into a mixture of EtOAc/water. The aqueous phase was extracted with more 
EtOAc. The organic phases were combined, dried (MgS0 4 ), filtered, and concentrated in 
vacuo to afford the crude product. The crude product was purified by continuous 
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gradient flash chromatography eluting with EtOAc/petroleum ether (v:v = 10:90 to 
67:33) to afford the title compound as yellow syrup. 13 C NMR (DMSO-d 6 ):5 194.4, 
160.8, 155.0, 149.9, 140.4, 136.1, 132.6, 132.5, 132.3, 130.7, 128.7, 127.5, 125.8, 
125.7, 121.8, 120.3, 117.2, 114.3, 111.5, 111.1, 69.6, 59.4, 33.8, 20.7, 15.2 

5 

Example 128: 

l-rg-Bromo-2-f3-chloro-4-f2-methvl->4-r2 -(tetrahvdro-Pvran-2-vloxvVethoxy1- 
hen7_ovll~Dhenvlam inoVDhenvl1-3-ethvl-urea (compound 228) 

To a solution of compound 213 (158 mg, 0.28 mmol) in dry pyridine (2 mL) was added 
10 ethyl isocyanate (33 nL, 0.42 mmol) under stirring. After 16 h the reaction mixture was 
poured into a mixture of EtOAc/water. The aqueous phase was extracted with more 
EtOAc. The organic phases were combined, dried (MgS0 4 ), filtered, and concentrated in 
vacuo to afford the crude product. The crude product was purified by flash 
chromatography eluting with EtOAc/petroleum ether 2:3 to afford the title compound. 
15 13 C NMR (CDCI 3 ) 196.3, 161.5, 155.7, 148.3, 141.9, 135.1, 134.0, 133.8, 132.3, 130.8, 
130.2, 129.9, 126.9, 126.0, 125.0, 118.5, 117.9, 116.0, 112.7, 111.1, 99.2, 67.5, 
65.8, 62.4, 35.3, 30.5, 25.4, 21.5, 19.5, 15.2 

Example 129: 

20 l>(5-Bromo-2->^3-chloro~4-r4-(2-hydroxy-ethoxyV2-methy l-benzovl1-phenvlamino>- 
phenylV3-ethvl-u rea (compound 2291 

The reaction was carried out similarly as described in the preparation of compound 212, 
using compound 228 (138 mg, 0.22 mmol) as the THP ether protected compound. 
Purification was done by flash chromatography using EtOAc/petroleum ether 3:1 as the 
25 eluent to afford the title compound as yellow solid. 13 C NMR (DMSO-d 6 ) 5 194.4, 160.8, 

154.7, 149.5, 140.5, 137.9, 132.8, 132.4, 132.2, 130.6, 128.0, 127.7, 127.5, 124.1, 

121.8, 118.1, 117.3, 114.6, 111.7, 111.1, 69.6, 59.4, 33.8, 20.7, 15.1 

Example 130: 

30 l-r5-Bromo~2"f3-chloro-4-r2>methyl-4--r2"(tetrahvdro "pyran-2-yloxvVethoxv1- 
benzoylVphenylamino)-phenyn-3-cvclohexyl-urea (co mpound 2301 
To a solution of compound 213 (151 mg, 0.34 mmol) In dry pyridine (2 mL) was added 
cyclohexyl isocyanate (65 pi., 0.51 mmol) under stirring. After 18 h the reaction 
mixture was poured into a mixture of EtOAc/water. The aqueous phase was extracted 

35 with more EtOAc. The organic phases were combined, dried (MgS0 4 ), filtered, and 

concentrated in vacuo to afford the crude product. The crude product was purified by 
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flash chromatography eluting with EtOAc/petroleum ether 1:2 to afford the title 
compound as yellow solid. 13 C NMR (DMSO-d 6 ) 8 194.4, 160.6, 154.0, 149.5, 140.5, 
138.0, 132.7, 132.5, 132.2, 130.7, 128.0, 127.6, 127.5, 124.0, 121.7, 118.1, 117.3, 
114.6, 111.7, 111.2, 98.0, 67.2, 65.0, 61.2, 47.7, 33.2, 32.7, 30.0, 24.9, 24.2, 20.7, 
5 18.9 

Preparation 86: 

2-Methvl-acrvlic add 2-^3-r5-bromo-2-f3-c hloro-4-/2-methvl-4-r2-rtetrahydro-PYran- 
2-yloxyVethoxv1-ben2Qvl'V-phenylamino V phenvlVureido>-ethvl ester (Compound 486) 

10 To a solution of compound 213 (158 mg, 0.28 mmol) in dry pyridine (2 mL) was added 
2-methyl-acryHc acid 2-isocyanato-ethyl ester (60 \iL, 0.42 mmol) under stirring. After 
16 h the reaction mixture was poured into a mixture of EtOAc/water. The aqueous 
phase was extracted with more EtOAc. The organic phases were combined, dried 
(MgS0 4 ), filtered, and concentrated in vacuo to afford the crude product. The crude 

15 product was purified by flash chromatography eluting with EtOAc/methanol 1:2 to 
afford the title compound as grey foam. 

Example 131: 

l-r5-Bromo-2-f3-chloro-4-f2-methvl-4-r2-rtetrah ydro-Dvran-2-vloxv)-ethoxv1- 
20 ben2QviVphenyiaminoVphenyn-3-r2-hvdro xv-ethvn-urea (compound 231) 

A solution of compound 486 (110 mg, 0.15 mmol) in ethanol (5 mL) was added a 
solution of sodium hydroxide (2 M, 0.5 mL) and then stirred under reflux for 90 min. 
The reaction mixture was poured Into a mixture of EtOAc/water. The aqueous phase 
was extracted with more EtOAc. The organic phases were combined, dried (MgS0 4 ), 
25 filtered, and concentrated In vacuo. The crude product was purified by flash 

chromatography eluting with EtOAc/petroleum ether 6:1 to afford the title compound as 
a solid. 13 C NMR (CDCI 3 ) 8 196.5, 161.6, 156.8, 148.5, 142.1, 135.1, 134.0, 130.6, 
129.8, 126.9, 126.3, 124.8, 118.6, 117.9, 115.8, 112.6, 111.1, 99.2, 67.5, 65.7, 62.4, 
42.7, 30.5, 25.4, 21.6, 19.4 

30 

Example 132: 

l-(5-Bromo-2-r3-chloro-4-r4-(2-hydroxy-ethoxv)-2-methvl-b enzoyl1-phenvlamino>- 
phenyl)-3-(2-hydroxv-ethvl)-urea (compound 232) 

The reaction was carried out similarly as described in the preparation of compound 212, 
35 using compound 231 (70 mg, 0.11 mmol) as the THP ether protected compound. 

Purification was done by flash chromatography using EtOAc as the eluent to afford the 



WO 2005/009940 PCT/DK2004/000490 

149 

title compound as yellow syrup. 13 C NMR (CD 3 CN) 8 196.1, 162.2, 156.7, 149.9, 142.2, 
137.8, 134.1, 134.0, 133.0, 131.9, 130.3, 130.1, 128.0, 126.5, 124.5, 119.1, 118.4, 
116.1, 113.3, 111.8, 70.5, 62.1, 61.1, 43.2, 21.2 

5 Example 133; 

A/^5>Bromo-2-f3-chloro-4-^2-methvl-4-r2^tetrahvd ro-pvran-2-vloxvVethoxvl- 
benzovlVphenYlamino)-phenvll-su ccinamic add (compound 233) 
To a solution of compound 213 (200 mg, 0.36 mmol) in pyridine (3 mL) was added 
succinic anhydride (62 mg, 0.62 mmol) under stirring. After 24 h at 100 °C the reaction 

10 mixture was poured into a mixture of EtOAc/water. The aqueous phase was extracted 
with more EtOAc. The organic phases were combined, dried (MgS0 4 ), filtered, and 
concentrated in vacuo. The crude product was purified by flash chromatography eluting 
with EtOAc to afford the title compound as foam. 13 C NMR (CDCl 3 ) 5 198.0, 171.0, 
162.0, 146.8, 142.5, 134.7, 134.2, 133.3, 131.2, 130.3, 130.2, 129.9, 129.4, 128.2, 

15 122.1, 118.1, 116.6, 115.2, 113.7, 111.2, 99.1, 67.5, 65.7, 62.3, 30.5, 29.2, 25.4, 
21.8, 19.3 

Preparation 87: 

4-Allyloxy-l-bromo-2-methyl-benzen e (Compound 4871 
20 The reaction was carried out similarly as described in the preparation of compound 469, 
using ally! bromide (5.44 g, 45 mmol) as the bromide. Purification was done by flash 
chromatography using EtOAc/petroIeum ether 1:25 to afford the title compound as 
colourless oil. 

25 Preparation 88: 

( r 4-Allvloxv-2-methvl-phenvn-r2-chloro~4-nitro-phenvn-methanone (Compound 488) 
The reaction was carried out similarly as described in the preparation of compound 470, 
using compound 487 (6.85 g, 30.2 mmol) as the bromide. Purification was done by 
flash chromatography using EtOAc/petroleum ether 1:15 followed by 1:10 to afford the 
30 title compound. 

Preparation 89: 

(4-Allyloxy-2-methyl-phenyl)-(4-amino-2-chloro>phe nyl Vmethanone ( Compound 489) 
The reaction was carried out similarly as described in the preparation of compound 480, 
35 using compound 488 (6.26 g, 18.9 mmol) as the nltro compound. The crude product 
was filtered through a pad of silica gel to give the pure title compound. 
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Preparation 90: 

f4-Allyloxv-2-methyl-phenvl)-r4-(4-bromo-^^ 
methanone f Compound 490) 
5 The reaction was carried out similarly as described in the preparation of compound 473, 
using compound 489 (1.86 g, 6.16 mmol) as the amine. Purification was done by flash 
chromatography using DCM/petroleum ether 3:2 followed by 7:3 to afford the title 
compound. 

10 Example 134; 

f4-Allyloxv-2-methvl-Dhenvn-f4-f2-am ino-4-bromo-phenvlaminoV2-chloro-phenvn- 
methanone (compound 234) 

The reaction was carried out similarly as described in the preparation of compound 480, 
using compound 490 (2.01 g f 4.01 mmol) as the nitro compound. The crude product 
15 was filtered through a pad of silica gel to give the pure title compound. 13 C NMR (CDCI 3 ) 
8 195.5, 160.9, 148.3, 144.2, 141.9, 134.3, 133.5, 132.7, 132.5, 131.1, 130.1, 128.2, 
124.7, 121.9, 120.5, 118.9, 118.0, 117.8, 115.3, 112.1, 111.1, 68.8, 21.4 

Example 135: 

20 yV-r2-r4-f4-Allyloxv-2-methyl-benzoyl)-3-chloro -phenvlamino1-5-bromo-phenvl>- 
acetamide (compound 235) 

Compound 134 (50 mg, 0.1 mmol) was placed in a vial (4 mL). Acetic acid (0.5 mL) 
and acetic acid anhydride (1.0 mL) was added to the vial. After 2 h at 30 °C the 
reaction mixture was poured into a mixture of EtOAc/water. The organic phase was 
25 concentrated in vacuo and the residue was purified by continuous gradient flash 

chromatography using mixtures of 1,2-dichloro-ethane and petroleum ether to afford 
the title compound. 13 C NMR (CDCI 3 ) 5 195.8, 169.4, 160.9, 147.5, 141.7, 133.8, 
133.5, 132.9, 132.4, 132.0, 131.5, 130.5, 130.1, 128.6, 126.1, 125.4, 117.8, 117.6, 
117.5, 116.0, 112.7, 110.9, 68.5, 23.9, 21.3 

30 

Example 136: 

l-r2-r4-( r 4-Allvloxy-2-methvl-benzovl)-3-chloro-p henylamino1-5-bromo-phenvl>-3- 
ethyl-urea (compound 236) 

Compound 134 (50 mg, 0.1 mmol) was placed in a vlal (4 mL). Pyridine (2.0 mL) and 
35 ethyl isocyanate (60 mg, 0.8 mmol ) was added to the vial. After 2 h at 30 °C the 
reaction mixture was poured into a mixture of EtOAc/water. The organic phase was 



WO 2005/009940 



151 



PCT/DK2004/000490 



concentrated in vacuo and the residue was purified by crystallisation from a mixture of 
diethyl ether and hexane to afford the title compound as a solid. 13 C NMR (DMSO-d 6 ) 8 
194.5, 160.4, 154.8, 149.6, 140.6, 138.0, 133.3, 132.8, 132.6, 132.3, 130.9, 128.0, 
127.8, 127.6, 124.2, 121.9, 118.2, 117.8, 117.6, 114.7, 111.8, 111.4, 68.3, 33.9, 
20.8, 15.2 

Example 137: 

r2-r4-r4-.AIIvloxv2-met-hyUbenzov» )-3-chloro-phenvlamino1-5-hromo-phenYl>- 
carbamic acid ethvl ester (compound 2371 

To a solution of compound 134 (50 mg, 0.1 mmol) in DCM (2 mL) was added K 2 C0 3 (45 
mg) and ethyl chloroformate (40 jiL, 0.4 mmol) under stirring. After 22 h at RT the 
reaction mixture was poured into a mixture of EtOAc/water. The organic phase was 
concentrated in vacuo and the residue was purified by crystallisation from ethanol to 
afford the title compound as a solid. 13 C NMR (DMSO-d 6 ) 5 194.3, 160.3, 153.8, 148.0, 
140.5, 133.4, 133.2, 132.8, 132.3, 132.0, 131.3, 130.7, 128.4, 127.0, 126.7, 125.3, 
117.7, 117.5, 115.7, 115.0, 112.3, 111.3, 68.2, 60.6, 20.7, 14.3 

Example 138: 

/V-r2-r4'(4-Allvloxv-2-methvl-benzovlV3- chloro-Dhenvlamino1-5-bromo-phenylV2 f 2 f ?- 
trifluoro-acetamide (compound 238) 

To a solution of compound 134 (50 mg, 0.1 mmol) in DCM (2 mL) was added 
trifluoroacetic acid anhydride (95 mg) and pyridine (50 \iL) under stirring. After 1 h at 
RT the reaction mixture was poured into a mixture of EtOAc/water. The organic phase 
was concentrated in vacuo to afford the title compound as syrup. 13 C NMR (CDCI 3 ) 5 
195.7, 161.3, 155.1 (q), 147.3, 142.4, 134.0, 134.0, 132.6, 132.1, 132.0, 131.9, 

131.1, 130.5, 130.3, 127.3, 125.6, 119.7, 118.1, 118.0, 116.5, 115.5 (q), 113.3, 

111.2, 68.8, 21.6 

Example 139: 

A/-<2-r4-(4-Allyloxv-2-methvl-benzovlV3-ch loro-Dhenviaminol-5-bromo-phenyl>- 
succinamic acid (compound 239) * 

To a solution of compound 134 (50 mg, 0.1 mmol) in acetic acid (2 mL) was added 
succinic anhydride (63 mg) under stirring. After 1 h at RT the reaction mixture was 
poured into a mixture of DCM/water. The organic phase was concentrated in vacuo to 
afford the title compound as syrup. 13 C NMR (qDCI 3 ) 5 198.3, 179.0, 170.9, 161.8, 
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146.7, 142.7, 134.9, 134.5, 133.2, 132.5, 131.0, 130.1, 129.9, 129.5, 128.4, 121.7, 
118.2, 116.6, 114.9, 113.7, 111.3, 68.8, 30.4, 29.1, 21.9 

Example 140: 

{2-r4-f4-Allyloxv-2-methvl-benzoylV3-chloro ^ 
carbamic ac id cvclopentvl ester fcompound 240) 

To a solution of compound 134 (50 mg, 0.1 mmol) in DCM (2 mL) was added K 2 C0 3 (45 
mg) and cyclopentyl chloroformate (0.4 mmol) under stirring. After 22 h at RT the 
reaction mixture was poured into a mixture of EtOAc/water. The organic phase was 
concentrated in vacuo and the residue was purified by crystallisation from ethanol to 
afford the title compound as a solid. 13 C NMR (CDCi 3 ) 6 195.6, 161.0, 153.6, 148.3, 
142.0, 135.2, 134.1, 133.6, 132.7, 132.3, 130.9, 130.6, 129.2, 127.2, 127.2, 123.8, 
119.6, 118.0, 117.8, 116.0, 112.7, 111.1, 78.8, 68.8, 32.7, 23.7, 21.5 

Preparation 93,; 

2-Methvl-5-nitro-thiobenzoic acid S-Pvridin-2-vl ester fcompoun d 491) 
2-Methyl-5-nitrobenzoic acid (22.5 g, 124 mmol), 2,2'~dithiopyridine (27.5 g, 124 
mmol) and triphenylphosphine (32.6 g, 124 mmol) were dissolved in CH 3 CN (650 mL). 
The solution was stirred at room temperature for 18 h. The reaction mixture was 
filtered and the solid was washed with small amounts of CH 3 CN. This afforded the title 
compound as a colourless solid. 

Preparation 92: 

(4-Bromo-2-chloro-Dhenyn-f2-methyl-5-nitr o-phenylVmethanone fcompound 492) 
The reaction was run under an argon atmosphere using dry glassware. 
4-Bromo~2-chloroiodobenzene (25.5 g, 80.9 mmol) was dissolved in dry THF (400 mL) 
and cooled to -60 °C. Isopropylmagnesium chloride (2 M in THF, 40.4 mL, 80.9 mmol) 
was added under stirring during 30 minutes. The reaction mixture was allowed to warm 
up to -40 °C and the mixture was stirred at -40°C for 4 h. Compound 491 (22.2 g, 80.9 
mmol) was added and the mixture was stirred at -40 °C for 3 h after which it was 
allowed to warm to room temperature and stirred for 17 h. A saturated aqueous 
solution of NH 4 CI (200 mL) was added and the mixture was stirred for 1 h. The phases 
were separated and the aqueous phase was extracted with Et 2 0 (4 x 100 mL). The 
combined organic phases were washed with brine, dried (MgS0 4 ), filtered and 
concentrated in vacuo. The crude product was purified by flash chromatography using 
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CHzClz/petroleum ether (40-60) 2:3 as the eluent to afford the title compound as 
yellow crystalline compound. 

Preparation 93: 

f2-Chloro-4-(2.4-difluoro-phenylaml n oVphenvlVf2-methvl-5-nltro-Pheny|Vmethanonq 
(compound 493) 

Compound 492 (5.4 g, 15.2 mmol) was dissolved in dry 1,4-dioxan (150 mL) In a 200 
mL screw cap vessel. 2,4-Dlfluoroaniline (1.7 mL, 16.7 mmol) was added and argon 
was blown over the mixture. Cs 2 C0 3 (14.9 g, 45.7 mmol), BINAP (0.38 g, 0.6 mmol) 
and Pd(OAc) 2 (0.14 g, 0.6 mmol) were added and argon was blown through the 
mixture and the screw cap vessel was closed. The mixture was stirred at 100 °C for 7 
h. The reaction mixture was poured into H 2 0 (100 mL) and EtOAc (200 mL). The water 
phase was extracted with EtOAc (x 3) and the combined organic phases were washed 
with brine, dried (MgS0 4 ), filtered and concentrated in vacuo. The crude product was 
purified by flash chromatography using C^CI^petroleum ether (40-60) 2:3 -> 1:1 -> 
1:0 followed by EtOAc as the eluent to afford the title compound as a yellow crystalline 
compound. 

Preparation 94: 

f5-Amlno-2-methvl-phenvlvr2->chlor o-4-r2.4-difluoro-Dhenvlamlno)-phenyn- 
methanone f compound 494) 

Compound 493 (6.0 g, 14.9 mmol) was dissolved in MeOH (350 mL). Zinc-dust (12.69 
g, 194 mmol) and NH 4 CI (5.59 g, 104 mmol) were added. The reaction mixture was 
heated at reflux temperature for 1 h. The mixture was filtered and washed with MeOH. 
The filtrate was concentrated and the solid was dissolved in EtOAc (150 mL) and 
saturated aqueous Na 2 C0 3 (100 mL). The water phase was extracted with EtOAc and 
the combined organic phases were dried (MgS0 4 ), filtered and concentrated in vacuo. 
The crude product was purified by flash chromatography using EtOAq/petroleum ether 
(40-60) 1:2 as the eluent to afford the title compound as a slightly coloured crystalline 
compound. 

Preparation 95: 

[2-Chloro-4-r2.4-difluoro-phenviamino V phenvn- ( 5-iodo- 2-methvl-ph enyl)-methanone 
(compound 495) 

Compound 494 (0.62g, 1.66 mmol) was dissolved in acetone (14 mL). Concentrated 
HCI (37%, 0.69 mL, 8.3 mmol) was added and the solution was cooled on an icebath. 
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Na!M0 2 (0.14 g, 1.99 mmol) was dissolved in H z O (1 mL) and added to the above 
solution during 15 minutes. The internal temperature was kept at 0 °C - 2 °C during 
the addition. The suspension was stirred on an Ice bath for 0.5 h, after which a solution 
of KI (0.41 g, 2.45 mmol) and I 2 (0.31 g, 1.22 mmol) In H 2 0 (4 mL) was added drop 
5 wise during 5 minutes. The mixture was stirred at 0 °C for 2 h. H z O (20 mL) and EtOAc 
(20 mL) was added and stirred and the phases were separated. The organic phase was 
washed with aqueous NaHS0 3 , then with aqueous Na 2 C0 3/ dried (MgS0 4 ), filtered and 
concentrated in vacuo. The crude product was purified by flash chromatography using 
EtOAc/petroleum ether (40-60) 1:5 to afford the title compound as a slightly coloured 
10 crystalline compound. 

Example 141: 

/V-f3-r2-Chloro-4-f2,4-difluoro-phenylaminoVbenz QvlV4-methvl-phenvl>-3-methoxy- 

propionamide (c ompound 2411 

15 3-Methoxypropionic acid (0.022mL, 0.23 mmol) was dissolved in dry DMF (5 mL). O- 
(7-Azabenzotriazol-l-yl)-A/,/V / /v;/V , -tetramethyluronium-hexafluorophosphate (HATU) 
(0.09 g, 0.23 mmol) was added followed by addition of 2,4,6-trimethylpyridine (0.048 
mL, 0.36 mmol). The mixture was stirred for 0.5 h after which compound 494 (0.067 g, 
0.18 mmol) was added. The mixture was stirred at room temperature for 18 h. The 

20 reaction mixture was concentrated in vacuo and the crude product was purified by flash 
chromatography using a gradient of EtOAc/petroleum ether (40-60) 1:4 -> 4:1 as the 
eluent. This afforded the title compound as a siightly coloured crystalline compound. 
13 C NMR (CDCI3) 5 195.8, 169.8, 159.1 (dd), 155.5 (dd), 147.7, 139.6, 135.6, 135.2, 
133.7, 133.4, 131.8, 129.2, 124.4 (dd), 124.2 (dd), 122.5, 120.8, 116.3, 112.8, 111.6 

25 (dd), 104.9 (dd), 68.5, 58.9, 37.9, 19.8 

Example 142: 

A/-r3~r2~Chloro-4-(2.4-difluoro-phenvlami nQVbenzovi1-4-methvl-phenvlVpropionamide 
(compound 242^ 

30 Propionic acid (O.OlmL, 0.13 mmol) was dissolved in dry DMF (5 mL). HATU (0.05 g, 
0.13 mmol) was added followed by addition of 2,4,6-trimethylpyridine (0.027 mL, 0.2 
mmol). The mixture was stirred for 0.5 h after which compound 494 (0.038 g, 0.10 
mmol) was added. The mixture was stirred at room temperature for 18 h. The reaction 
mixture was concentrated in vacuo and the crude product was purified by flash 

35 chromatography using a gradient of EtOAc/petroleum ether (40-60) 1:4 -> 4:1 as the 
eluent. This afforded the title compound as yellow oil. 13 C NMR (CDCI 3 ) 5 196.1, 172.4, 
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159.2 (dd), 155.6 (dd), 148.0, 139.5, 135.7, 135.1, 133.7, 133.2, 131.8, 128.8, 124.6 
(dd), 124.3 (dd), 122.5, 120.7, 116.2, 112.6, 111.6 (dd), 104.9 (dd), 30.5, 19.7, 9.6 

Example 143: 
5 /V-r3-r2-Chloro-4-f2.4-difluoro-Dte^ ^ 

methoxy-ethoxv)-acetamid e f compound 2431 

2- (2-Methoxyethoxy)acetic acid (0.017 mL, 0.15 mmol) was dissolved In dry DMF (5 
mL). HATU (0.055 g, 0.15 mmol) was added followed by addition of 2,4,6- 
trimethylpyridlne (0.03 mL, 0.22 mmol). The mixture was stirred for 0.5 h after which 

10 compound 494 (0.042 g, 0.11 mmol) was added. The mixture was stirred at room 
temperature for 18 h. The reaction mixture was concentrated in vacuo and the crude 
product was purified by flash chromatography using a gradient of EtOAc/petroleum 
ether (40-60) 1:4 -> 4:1 as the eluent. This afforded the title compound as yellow oil. 
13 C NMR (CDCI 3 ) 8 195.9, 168.4, 159.1 (dd), 155.6 (dd), 147.9, 139.4, 135.1, 135.1, 

15 133.7, 133.5, 131.9, 129.2, 124.5 (dd), 124.4 (dd), 122.3, 120.7, 116.1, 112.7, 111.6 
(dd), 104.9 (dd), 71.4, 71.3, 70.4, 58.9, 19.8 

Example 144: 

/V-r3-r2-Chloro-4-(2.4-difluoro-phenvlaminoVbenzovll-4-m ethvl-phenvl'V-3-morpholin- 
20 4-yl-propionamide (compound 2441 

3- (4-Morpholino)propionlc acid hydrochloride (0.027 g, 0.14 mmol) was dissolved in 
dry DMF (5 mL). HATU (0.052 g, 0.14 mmol) was added followed by addition of 2,4,6- 
tri methyl pyridine (0.035 mL, 0.26 mmol). The mixture was stirred for 0.5 h after which 
compound 494 (0.039 g, 0.10 mmol) was added. The mixture was stirred at room 

25 temperature for 18 h. The reaction mixture was concentrated in vacuo and the crude 
product was purified by flash chromatography using a gradient of 

MeOH/dichloromethane 1:50 -> 1:12 as the eluent. This afforded the title compound as 
yellow oil. 13 C NMR (CDCI 3 ) 5 195.9, 170.2, 159.1 (dd), 155.5 (dd), 147.6, 138.9, 
136.2, 134.8, 133.5, 133.2, 132.1, 129.6, 124.5 (dd), 124,2 (dd), 122.1, 121.0, 
30 116.1, 112.8, 111.6 (dd), 104.9 (dd), 66.9, 54.0, 52.7, 32.1 7 20.0 

Example 145; 

/V^3-r2-Chloro-4-r2.4-dlfluoro 
propionamide (compound 245) 
35 3-Hydroxypropionic acid (30% in H z O, 0.33 mmol) was dissolved in dry DMF (5 mL). 
HATU (0.125 g, 0.33 mmol) was added followed by addition of 2,4,6-trimethylpyridine 
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(0.061 mL, 0.5 mmol). The mixture was stirred for 0.5 h after which compound 494 
(0.094 g, 0.25 mmol) was added. The mixture was stirred at room temperature for 18 
h. The reaction mixture was concentrated in vacuo and the crude product was purified 
by flash chromatography using EtOAc/petroleum ether (40-60) 1:1 as the eluent. This 
afforded the title compound as a yeilow oil. 13 C NMR (DMSO-d 6 ) 5 195.1, 169.8, 158.8 
(dd), 155.6 (dd), 149.1, 139.0, 136.9, 133.4, 133.3, 131.3, 130.9, 127.0, 126.4 (dd), 
124.3 (dd), 121.1, 119.4, 114.7, 111.9 (dd), 111.8, 105.0 (dd), 57.3, 40.0, 19.1 

Example 146; 

A/^3>r2-Chioro-4-r2.4-difiuoro-phe n ylamlno^benzovn-4-methvhphenyl>-3-furan-2-yl- 
propionamide (compound 2461 

3-(2-Furfuryl)propionic acid (0.02 g, 0.14 mmol) was dissolved in dry DMF (4 mL). 
HATU (0.053 g, 0.14 mmol) was added followed by addition of 2,4,6-trimethylpyridine 
(0.029 mL, 0.22 mmol). The mixture was stirred for 0.5 h after which compound 494 
(0.040 g, 0.11 mmol) was added. The mixture was stirred at room temperature for 18 
h. The reaction mixture was concentrated in vacuo and the crude product was purified 
by flash chromatography using a gradient of EtOAc/petroleum ether (40-60) 1:9 -> 2:3 
as the eluent. This afforded the title compound as yellow oil. 13 C NMR (CDCI 3 ) 5 196.0, 
170.1, 159.2 (dd), 155.6 (dd), 154.1, 147.9, 141.3, 139.5, 135.4, 135.1, 133.7, 

133.5, 131.8, 128.9, 124.4 (dd), 124.3 (dd), 122.6, 120.8, 116.2, 112.7, 111.6 (dd), 
110.3, 105.7, 104.9 (dd), 35.8, 23.8, 19.8 

Example 147: 

yV--r3-f2-Chloro-4-r2,4-difluoro-phenylamino^-benzovl 1-4-methvi-phenvl>-2-hvdroxv- 
benzamide (compound 2471 

2-Hydroxybenzoic acid (0.019 g, 0.14 mmol) was dissolved in dry DMF (4 mL). HATU 
(0.053 g, 0.14 mmol) was added followed by addition of 2,4,6-trfmethyipyridlne (0.029 
mL, 0.22 mmol). The mixture was stirred for 0.5 h after which compound 494 (0.040 g, 
0.11 mmol) was added. The mixture was stirred at room temperature for 18 h. The 
reaction mixture was concentrated in vacuo and the crude product was purified by flash 
chromatography using a gradient of EtOAc/petroleum ether (40-60) 1:9 -> 3:2 as the 
eluent. This afforded the title compound as yellow oil. 13 C NMR (CDCI 3 ) 5 196.0, 168.5, 
161.7, 159.2 (dd), 155.6 (dd), 148.1, 139.7, 135.3, 134.7, 134.5, 134.4, 133.8, 
132.0, 128.7, 125.9, 124.5 (dd), 124.2 (dd), 124.0, 122.1, 119.0, 118.8, 116.2, 

114.6, 112.7, 111.6 (dd), 105.0 (dd), 19.8 
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Example 148; 

/V-^3-r2-ChlorQ-4-r2.4-difluo^ 
lmidazolldln-4-vn-acetamide (compound 248) 

Hydantoin-5-acetic acid (0.022 g, 0.14 mmol) was dissolved in dry DMF (4 mL). HATU 
(0.053 g, 0.14 mmol) was added followed by addition of 2,4,6-trimethylpyridlne (0.029 
mL, 0.22 mmol). The mixture was stirred for 0.5 h after which compound 494 (0.040 g, 
0.11 mmol) was added. The mixture was stirred at room temperature for 18 h. The 
reaction mixture was concentrated in vacuo and the crude product was purified by flash 
chromatography using MeOH/CH 2 CI 2 3:100 as the eluent. This afforded the title 
compound as a yellow oil. 13 C NMR (CD 3 OD) 5 198.1, 177.6, 169.6, 161.1 (dd), 160.0, 
157.9 (dd), 151.3, 141.1, 137.5, 136.1, 134.9, 134.1, 132.7, 128.8, 127.5 (dd), 126.0 
(dd), 123.4, 121.8, 116.5, 113.0, 112.7 (dd), 105.8 (dd), 56.7, 39.2, 19.8 

Example 149: 

2.6-Dloxo-hexahvdro-pvrimidine-4-carboxvlic aci d <3-r^-chloro-4' (^ r 4-difiMoro- 
phenvlaminoVbenzovn-4-methvl-phenvl>-amide (compound ?4 9) 
D,L-Dihydroorotic acid (0.022 g, 0.14 mmol) was dissolved in dry DMF (4 mL). HATU 
(0.053 g, 0.14 mmol) was added followed by addition of 2,4,6-trimethylpyrldlne (0.029 
mL, 0.22 mmol). The mixture was stirred for 0.5 h after which compound 494 (0.040 g, 
0.11 mmol) was added. The mixture was stirred at room temperature for 18 h. The 
reaction mixture was concentrated in vacuo and the crude product was purified by flash 
chromatography using EtOAc/acetone 10:1 as the eluent. This afforded the title 
compound as a colourless solid. 13 C NMR (DMSO-d 6 ) 5 194.9, 169.2, 169.0, 158.7 (dd), 
155.7 (dd), 153.6, 149.2, 139.2, 136.1, 133.4, 133.3, 131.7, 131.5, 126.8, 126.4 
(dd), 124.2 (dd), 121.4, 119.6, 114.7, 112.0 (dd), 111.8, 105.0 (dd), 50.3, 38.9, 19.1 

Example 150: 

Acrvlic acid 2-^3>r2-chloro-4-f2,4-dif luoro-phenvlamino)-benzovn-4-methyl- 
phenvlcarbamovlVethyi ester fcompou nd 250^ 

2-Carboxyethyl acrylate (0.041 mL, 0.35 mmol) was dissolved in dry DMF (7 mL). 
HATU (0.13 g, 0.35 mmol) was added followed by addition of 2,4,6-trimethylpyridine 
(0.07 mL, 0.54 mmol). The mixture was stirred for 0.5 h after which compound 494 
(0.10 g, 0.27 mmol) was added. The mixture was stirred at room temperature for 18 h. 
The reaction mixture was concentrated in vacuo and the crude product was purified by 
flash chromatography using a gradient of EtOAc/petroleum ether (40-60) 15:85 -> 
70:30 as the eluent. This afforded the title compound as oil. 13 C NMR (DMSO-d 6 ) 5 
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196.1, 168.3, 166.1, 159.2 (dd), 155.6 (dd), 148.2, 139.6, 135.4, 135.1, 133.8, 

133.5, 131.8, 131.4, 128.6, 128.0, 124.6 (dd), 124.3 (dd), 122.6, 120.7, 116.2, 

112.6, 111.6 (dd), 104.9 (dd), 60.4, 36.6, 19.7 

5 Example 151: 

/V-{3-r2-Chloro-4-f2,4-dffiuo^^ 
methylsulfanyl-p roplonamide f compound 251) 

3-Methylthiopropionic acid (0.067 g, 0.55 mmol) was dissolved in dry DMF (16 mL). 
HATU (0.21 g, 0.55 mmol) was added followed by addition of 2,4,6-trimethylpyridine 

10 (0.11 mL, 0.86 mmol). The mixture was stirred for 0.5 h after which compound 494 

(0.16 g, 0.43 mmol) was added. The mixture was stirred at room temperature for 18 h. 
The reaction mixture was concentrated in vacuo and the crude product was purified by 
flash chromatography using a gradient of EtOAc/petroleum ether (40-60) 1:9 -> 1:1 as 
the eluent. This afforded the title compound as yellow oil. 13 C NMR (CDCI 3 ) 5 196.1, 

15 169.8, 159.2 (dd), 155.6 (dd), 148.0, 139.6, 135.5, 135.2, 133.8, 133.5, 131.8, 

128.7, 124.5 (dd), 124.3 (dd), 122.6, 120.7, 116.2, 112.6, 111.6 (dd), 104.9 (dd), 
37.2, 29.7, 19.8, 15.7 

Example 152: 

20 /V-f3-r2-Chloro-4-(2,4-difluoro-phenylaminoVbenzovl1-4 -methvl-phenvlV3- 
methanqsulfonyl-propionamide (compound 252) 

Compound 251 (0.22 g, 0.45 mmol) was dissolved in CH 2 CI 2 (5 mL). 3- 
Chloroperoxybenzoic acid (0.3 g, ca. 1.4 mmol) was added slowly and the mixture was 
stirred at room temperature for 1 h. Na 2 S 2 0 5 (0.34 g) was added and stirring was 

25 continued for 0.5 h. The mixture was filtered and the filtrate was stirred with K 2 C0 3 for 
0.5 h. MgS0 4 was added and the mixture was filtered. The filtrate was concentrated in 
vacuo and the crude product was purified by flash chromatography using a gradient of 
EtOAc/petroleum ether (40-60) 30:70 -> 100:0 as the eluent. This afforded the title 
compound as yellow oil. 13 C NMR (CDCI 3 ) 6 196.0, 167.4, 159.2 (dd), 155.6 (dd), 

30 148.0, 139.7, 135.3, 135.2, 133.8, 133.6, 131.9, 128.8, 124.5 (dd), 124.2 (dd), 
122.6, 120.6, 116.2, 112.7, 111.6 (dd), 105.0 (dd), 50.1, 41.6, 29.4, 19.8 

Exa mple 153: 

Ethanesulfonic acid r3-r2-chloro-4-f2.4-difluoro-phenylamino Vbenzoyn-4-methvl- 
35 phenvlVamide (compound 253^ 
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Compound 494 (0.045 g, 0-12 mmol) was dissolved in pyridine (0.3 mL). 
Ethanesulphonyl chloride (0.017 mL, 0.18 mmol) was added and the solution was 
stirred at room temperature for 1 h. The reaction mixture was concentrated in vacuo 
and the oil was dissolved in EtOAc and washed with H 2 0. The water phase was 
extracted with EtOAc and the combined organic phases were dried (MgS0 4 )/ filtered 
and concentrated in vacuo. The crude product was purified by flash chromatography 
using a gradient of EtOAc/petroleum ether (40-60) 15:85 -> 40:60 as the eiuent. This 
afforded the title compound as yellow solid. 13 C NMR (CDCI 3 ) 5 195.5, 159.3 (dd), 155.7 
(dd), 148.3, 140.4, 135.3, 134.5, 134.5, 133.8, 132.5, 128.5, 124.6 (dd), 124.2 (dd), 

123.2, 121.6, 116.1, 112.8, 111.6 (dd), 105.0 (dd), 45.9, 19.7, 8.1 

Example 154; 

A/-r3-r2-Chloro-4-f2.4-difiuoro-phenvlamino Vbenzovn-4-methvl-phenvl>"4-methoxy- 
benzenesulf onamide (compound 254) 

The compound was prepared as described in the preparation of compound 253 using 
compound 494 (0.04g, 0.11 mmol) and 4-methoxybenzenesulphonyl chloride (0.033 g, 
0.16 mmol) in pyridine (0.3 mL). The crude product was purified by flash 
chromatography using a gradient of EtOAc/petroleum ether (40-60) 10:90 -> 50:50 as 
the eiuent. This afforded the title compound as yellow oil. 13 C NMR (CDCI 3 ) 5 195.6, 
163.1, 159.2 (dd), 155.6 (dd), 148.0, 139.8, 135.1, 134.9, 134.1, 133.5, 132.2, 

130.3, 129.4, 128.7, 124.6, 124.5 (dd), 124.3 (dd), 122.9, 116.1, 114.2, 112.7, 111.6 
(dd), 104.9 (dd), 55.6, 19.7 

Example 155: 

yV-(5-r3-r2-Chloro-4-(2.4-difluoro-phenvlaminoVbenzovn-4-methvl-Phenvlsulfamoyl>- 
4-methvl-thlazol-2-vlVacetamide (compound 255) 

The compound was prepared as described in the preparation of compound 253 using 
compound 494 (0.042g, 0.11 mmol) and 2-acetamido-4-methyl-5-thiazolesulphonyl 
chloride (0.043 g, 0.17 mmol) in pyridine (0.3 mL). The crude product was purified by 
flash chromatography using a gradient of EtOAc/petroleum ether (40-60) 25:75 -> 
0:100 as the eiuent. This afforded the title compound as yellow oil. 13 C NMR (CDCI 3 ) 5 
195.9, 169.1, 159.7, 159.2 (dd), 155.6 (dd), 153.3, 148.4, 140.2, 135.5, 135.1, 
133.7, 133.6, 132.3, 128.0, 125.5, 124.6 (dd), 124.2 (dd), 123.6, 122.0, 116.2, 
112.7, 111.6 (dd), 104.9 (dd), 22.9, 19.8, 16.3 

Example 156: 
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5-Acetvl-2-ch1oro-M-r3-r2-cM^ 
phenylVbenzenesulfonamide f compound 256) 

The compound was prepared as described In the preparation of compound 253 using 
compound 494 (0.043g, 0.12 mmol) and 2-chloro-5-acetylbenzenesulphonyl chloride 
(0.044 g, 0.17 mmol) in pyridine (0.3 mL). The crude product was purified by flash 
chromatography using a gradient of EtOAc/petroleum ether (40-60) 10:90 -> 50:50 as 
the eluent. This afforded the title compound as yellow oil. 13 C NMR (CDCI 3 ) 6 195.6, 
195.3, 159.3 (dd), 155.7 (dd), 148.3, 140.2, 136.5, 136.2, 135.8, 135.6, 135.1, 
133.5, 133.3, 132.8, 132.4, 132.1, 131.9, 128.4, 124.7 (dd), 124.6, 124.1 (dd), 
122.7, 116.0, 112.7, 111.7 (dd), 105.0 (dd), 26.6, 19.7 

Example 157: 

Naphthalene-2-sulfonic acid r3-r2-chloro-4-f2,4-dlfiuoro-phenvlam»no)-b enzoy)1-4- 
methyl-phe nvlVamide fcompound 257) 

The compound was prepared as described in the preparation of compound 253 using 
compound 494 (0.041g, 0.11 mmol) and naphthalene-2-sulphonyl chloride (0.037 g, 
0.16 mmol) in pyridine (0.3 mL). The crude product was purified by flash 
chromatography using a gradient of EtOAc/petroleum ether (40-60) 10:90 -> 50:50 as 
the eluent. This afforded the title compound as yellow oil. 13 C NMR (CDCI 3 ) 5 195.4, 
159.1 (dd), 155.5 (dd), 147.7, 139.8, 135.8, 135.4, 135.0, 135.0, 133.8, 133.3, 

132.3, 132.0, 129.4, 129.4, 128.9, 128.8, 127.9, 127.5, 125.0, 124.4 (dd), 124.2 
(dd), 123.4, 122.3, 116.1, 112.7, 111.6 (dd), 105.0 (dd), 19.7 

Example 158: 

yv-r3-r2-Chloro-4>f2,4-difiuoro-phenylamino Vben20vi1-4-methvl-phenvl>-C-phepyl- 
methanesulfonamide fcompound 2581 

The compound was prepared as described in the preparation of compound 253 using 
compound 494 (0.041g, 0.11 mmol) and a-toluenesulphonyl chloride (0.031 g, 0.16 
mmol) in pyridine (0.3 mL). The crude product was purified by flash chromatography 
using a gradient of EtOAc/petroleum ether (40-60) 10:90 -> 50:50 as the eluent. This 
afforded the title compound as yellow oil. 13 C NMR (CDCI 3 ) 5 195.5, 159.3 (dd), 155.7 
(dd), 148.2, 140.2, 135.1, 134.4, 134.4, 133.7, 132.5, 130.8, 128.9, 128.9, 128.7, 

128.4, 124.7 (dd), 124.2 (dd), 122.8, 121.2, 116.0, 112.8, 111.6 (dd), 105.0 (dd), 
57.4, 19.7 

Example 159: 
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2-MPthvl-acrvnc acid 2-f3-/3-r2-chlor Q -4>r?.4-difluoro-Dhenvlamino)-ben?OYn-4" 
methvl-phenYlVureldoVethvl ester fcompoM Pd 259) 

Compound 494 (0.055 g, 0.15 mmol) was dissolved in dry pyridine (0.3 mL) and 
isocyanatoethyl methylacrylate (0.031 mL, 0.22 mmol) was added. The solution was 
stirred at room temperature for 1 h. H z O was added and the water phase was extracted 
with EtOAc (x 2). The combined organic phases were washed with brine, dried 
(MgS0 4 ), filtered and concentrated in vacuo. The crude product was purified by flash 
chromatography using EtOAc/petroleum ether (40-60) 2:1 as the eluent. This afforded 
the title compound as oil. l3 C NMR (CDCI 3 ) 8 196.5, 167.5, 159.2 (dd), 155.8, 155.6 
(dd), 148.2, 139.7, 136.3, 135.9, 135.1, 133.9, 132.4, 132.0, 128.6, 126.1, 124.5 
(dd), 124.2 (dd), 123.3, 121.2, 116.3, 112.7, 111.6 (dd), 104.9 (dd), 63.9, 39.3, 19.6, 
18.2 

Example ie0: 

1^3>r2>Chloro-4-r2.4-difiuoro-DhenvlaminoVbenzovl1-4-methvi-phenY l > -3-(2- 
hvdroxv-ethvlVurea (compound 260 1 ) 

Compound 259 (0.05 g, 0.095 mmol) was dissolved in EtOH (2.5 mL). 2 N IMaOH (0.25 
mL) was added and the solution was heated to reflux for 3 h. The reaction mixture was 
cooled to room temperature and saturated aqueous NaHC0 3 (2 mL) was added. H 2 0 
and EtOAc were added and the phases were separated. The water phase was extracted 
with EtOAc. The combined organic phases were washed with brine, dried (MgS0 4 ), 
filtered and concentrated in vacuo. The crude product was purified by flash 
chromatography using EtOAc as the eluent. This afforded the title compound as a 
slightly coloured solid. 13 C NMR (CD 3 OD) 5 

198.5, 161.1 (dd), 158.4, 157.9 (dd), 151.2, 141.0, 138.8, 136.1, 135.0, 132.7, 
132.2, 128.9, 127.4 (dd), 126.0 (dd), 122.6, 120.9, 116.6, 112.9, 112.7 (dd), 105.8 
(dd), 62.3, 43.3, 19.7 

Example 3,61; 

(3^3-r2-Chloro-4-f2.4-difluorO'DhenylaminoVbenzoylV4 -methvl-Dhenvl>-ureido)" 
acetic acid ethyl ester (compound 261) 

Compound 494 (0.047 g, 0.13 mmol) was dissolved in pyridine (0.3 mL) and ethyl 
isocyanatoacetate (0.022 mL, 0.19 mmol) was added. The solution was stirred at room 
temperature for 2 h. Work up as described in the preparation of compound 259. The 
crude product was purified by flash chromatography using EtOAc/petroleum ether (40- 
60) 1:1 as the eluent. This afforded the title compound as a slightly coloured solid. 13 C 
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NMR (DMSO-de) 5 195.2, 170.7, 158.7 (dd), 155.7 (dd), 155.0, 149.0, 139.0, 137.8, 
133.3, 131.4, 129.1, 127.0, 126.3 (dd), 124.3 (dd), 120.0, 118.1, 114.8, 111.9 (dd), 
111.8, 105.0 (dd), 60.2, 41.3, 19.0, 14.0 

5 Example 162: 

l~<3>r2>Chloro-4-f2.4-difluoro-DhenvlamlnoVben zoyn-4-methvl-PhenvlV3-(3- 
methoxv-phenvlVurea (compound 262) 

Compound 494 (0.03 g, 0.08 mmol) was dissolved in pyridine (0.2 mL) and 3 - 
methoxyphenyl isocyanate (0.016 mL, 0.12 mmol) was added. The solution was stirred 

10 at room temperature for 1.5 h. Work up as described in the preparation of compound 
259. The crude product was purified by flash chromatography using EtOAq/petroleum 
ether (40-60) 2:3 as the eluent. This afforded the title compound as a slightly coloured 
solid. 13 C NMR (CD 3 OD) 8 198.3, 161.7, 161.0 (dd), 157.9 (dd), 155.3, 151.2, 141.6, 
141.2, 138.3, 136.2, 135.0, 132.7, 132.6, 130.6, 128.7, 127.4 (dd), 126.0 (dd), 

15 122.8, 121.1, 116.7, 113.0, 112.7, 112.6 (dd), 109.5, 106.3, 105.8 (dd), 55.7, 19.7 

Example 163: 

l-|3-f2-Chloro-4-(2.4"dif1uoro-phenvlamino^benzoylV4-m ethyhphenvl>-3-f3- 
trifluoromethyl-phenvn-urea (compound 2631 

20 Compound 494 (0.03 g, 0.08 mmol) was dissolved in pyridine (0.2 mL) and 3- 

(trlfluoromethyl)phenyl isocyanate (0.017 mL, 0.12 mmol) was added. The solution was 
stirred at room temperature for 1.5 h. Work up as described In the preparation of 
compound 259. The crude product was purified by flash chromatography using 
EtOAc/petroleum ether (40-60) 2:3 as the eluent. This afforded the title compound as a 

25 slightly coloured solid. 13 C NMR (CD3OD) 8 198.3, 161.1 (dd), 157.9 (dd), 155.0, 151.3, 
141.5, 141.2, 138.1, 136.2, 135.0, 132.9, 132.8, 132.2 (q), 130.7, 128.8, 127.5 (dd), 
126.0 (dd), 125.6 (q), 123.4, 123.0, 121.2, 120.0 (q), 116.6, 116.5 (q), 113.0, 112.6 
(dd), 105.8 (dd), 19.7 

30 Example 164: 

l-^3-r2-Chloro-4-f2,4-difluoro-phenvlaminoVbenzovn-4-methyl-phenyl , V-3-propvl-urea 
(compound 264) 

Compound 494 (0.03 g, 0.08 mmol) was dissolved in pyridine (0.2 mL) and n-propyl 
isocyanate (0.011 mL, 0.12 mmol) was added. The solution was stirred at room 
35 temperature for 18 h. Work up as described irvthe preparation of compound 259. The 
crude product was purified by flash chromatography using EtOAc/petroleum ether (40- 
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60) 1:1 as the eluent. This afforded the title compound as a slightly coloured solid. 13 C 
NMR (CD 3 OD) 8 198.5, 161,0 (dd), 158.3, 157.9 (dd), 151.1, 141.0, 138.9, 136.1, 
135.0, 132.7, 132.1, 128.9, 127.4 (dd), 126.0 (dd), 122.5, 120.9, 116.6, 112.9, 112.6 
(dd), 105.8 (dd), 42.6, 24.4, 19.7, 11.6 

5 

Example 165; 

3-(3^3-r2-Chloro-4^2.4-difluoro-phenvlam inoVbenzovl1-4-methvl-phenvl>-ureido)^ 
propionic acid ethvl ester (compound 265^ 

Compound 494 (0.03 g, 0.08 mmol) was dissolved in pyridine (0.2 mL) and ethyl 3- 
10 isocyanatopropionate (0.016 mL, 0.12 mmol) was added. The solution was stirred at 

room temperature for 1.5 h. Work up as described in the preparation of compound 259. 

The crude product was purified by flash chromatography using EtOAc/petroleum ether 

(40-60) 1:1 as the eluent. This afforded the title compound as a slightly coloured solid. 

13 C NMR (CD3OD) 8 198.4, 173.8, 161.0 (dd), 158.0, 157.8 (dd), 151.1, 141.0, 138.7, 
15 136.1, 135.0, 132.7, 132.2, 128.8, 127.4 (dd), 126.0 (dd), 122.6, 120.9, 116.6, 

112.9, 112.6 (dd), 105.8 (dd), 61.7, 36.7, 35.8, 19.7, 14.5 

Example 166: 

l>^3-r2-Chloro-4-(2.4-difluoro-phenvlamino)-ben2oyl1-4-methvl--phenvl>-3-cvdohexvh 

20 urea (compound 266) 

Compound 494 (0.07 g, 0.18 mmol) was dissolved in pyridine (0.5 mL) and cyclohexyl 
isocyanate (0.036 mL, 0.28 mmol) was added. The solution was stirred at room 
temperature for 18 h. Work up as described in the preparation of compound 259. The 
crude product was purified by flash chromatography using a gradient of 

25 EtOAc/petroleum ether (40-60) 15:85 -> 60:40 as the eluent. This afforded the title 
compound as a slightly coloured solid. 13 C NMR (CD 3 OD) 8 198.5, 161.0 (dd), 157.9 
(dd), 157.4, 151.1, 141.0, 138.9, 136.1, 135.0, 132.7, 132.0, 128.9, 127.4 (dd), 
126.0 (dd), 122.5, 120.8, 116.6, 112.9, 112.6 (dd), 105.8 (dd), 49.8, 34.5, 26.7, 26.0, 
19.7 

30 

Example 167: 

l-Allvl-3-r3-r2-chloro-4-f2. 4-difluoro-phenvlamino)-benzovl1-4-methvl-phenvl>-urea 
(compound 267) 

Compound 494 (0.07 g, 0.18 mmol) was dissolved In pyridine (0.5 mL) and allyl 
35 isocyanate (0.025 mL, 0.28 mmol) was added. The solution was stirred at room 

temperature for 18 h. Work up as described in the preparation of compound 259. The 
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crude product was purified by flash chromatography using a gradient of 
EtOAq/petroleum ether (40-60) 15:85 -> 60:40 as the eluent. This afforded the title 
compound as a slightly coloured solid. 13 C NMR (CD 3 OD) 5 198.5, 161.1 (dd), 158.0, 
157.9 (dd), 151.2, 141.0, 138.8, 136.6, 136.1, 135.0, 132.7, 132.2, 128.9, 127.5 
(dd), 126.0 (dd), 122.6, 121.0, 116.6, 115.7, 112.9, 112.7 (dd), 105.8 (dd), 43.2, 
19.7 

Example 168: 

l-B e n2vl-3^3-r2^hloro-4 - (2.4-difluoro-nhenvlamino)-benzoyl>4-me1;hYl-pheny|>-urea 
(compound 258) 

Compound 494 (0.07 g, 0.18 mmol) was dissolved in pyridine (0.5 mL) and benzyl 
isocyanate (0.035 mL, 0.28 mmol) was added. The solution was stirred at room 
temperature for 18 h. Work up as described in the preparation of compound 259. The 
crude product was purified by flash chromatography using a MeOH/CH 2 CI 2 1:100 as the 
eluent. This afforded the title compound as slightly coloured solid. i3 C NMR (DMSOd 6 ) 
8 195.3, 158.8 (dd), 155.8 (dd), 155.2, 149.1, 140.3, 139.1, 138.2, 133.4, 131.4, 
129.0, 128.3, 127.1, 126.7, 126.4 (dd), 124.4 (dd), 120.1, 118.2, 114.9, 112.0 (dd), 
111.9, 105.1 (dd), 42.7, 19.1 

Example 169: 

1^3-r2-Chlom-4-r2.4-dtfluoro-phe ^ 
(compound 269) 

Compound 494 (0.04 g, 0.11 mmol) was dissolved in 1,4-dioxan (0.5 mL) and ethyl 
isocyanate (0.013 mL, 0.16 mmol) was added. The solution was stirred at room 
temperature for 18 h. Work up as described in the preparation of compound 259. The 
crude product was purified by flash chromatography using a gradient of 
EtOAq/petroleum ether (40-60) 30:70 -> 100:0 as the eluent. This afforded the title 
compound as an amorphous compound. 13 C NMR (DMSO-d 6 ) 5 195.6, 159.0 (dd), 156.0 
(dd), 155.3, 149.2, 139.3, 138.3, 133.7, 133.5, 131.5, 129.2, 127.5, 126.4 (dd), 
124.5 (dd), 120.2, 118.4, 115.1, 112.1 (dd), 112.0, 105.1 (dd), 34.0, 19.1, 15.4 

Example 170:, 

l-/3-r2-Chloro-4^2,4-difluoro-phenylaminoVb enzQvn-4-methvl-phenvl>-3-phenvh 
urea (compound 270) 

Compound 494 (0.03 g, 0.08 mmol) was dissolved in 1,4-dioxan (0.5 mL) and phenyl 
isocyanate (0.013 mL, 0.12 mmol) was added. The solution was stirred at 50 °C for 18 
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h. Work up as described in the preparation of compound 259. The crude product was 
purified by flash chromatography using a gradient of EtOAc/petroleum ether (40-60) 
15:85 -> 60:40 as the eluent. This afforded the title compound as an amorphous 
compound. l3 C NMR (DMSO-d 6 ) 5 195.1, 158.7 (dd), 155.7 (dd), 152.3, 148.9, 139.3, 
139.1, 137.2, 133.4, 131.5, 129.6, 128.7, 127.0, 126.2 (dd), 124.2 (dd), 121.8, 
120.3, 118.4, 118.2, 118.1, 114.8, 111.9 (dd), 111.8, 105.0 (dd), 19.0 

Example 171: 

l~Butyl-3-^3-r2-chloro-4-f2.4-dlfluoro-phenvla minoVbenzovlV4"methvl-PhenYlVurea 
(compound 271) 

Compound 494 (0.03 g, 0.08 mmol) was dissolved in 1,4-dioxan (0.5 mL) and n-butyl 
Isocyanate (0.014 mL, 0.12 mmol) was added. The solution was stirred at 50 °C for 18 
h. Work up as described in the preparation of compound 259. The crude product was 
purified by flash chromatography using a gradient of EtOAc/petroleum ether (40-60) 
15:85 -> 60:40 as the eluent. This afforded the title compound as a slightly coloured 
solid. 13 C NMR (CD 3 OD) 5 198.5, 161.0 (dd), 158.3, 157.9 (dd), 151.1, 141.0, 138.9, 
136.1, 135.0, 132.7, 132.1, 128.9, 127.4 (dd), 126.0 (dd), 122.5, 120.9, 116.6, 
112.9, 112.6 (dd), 105.8 (dd), 40.6, 33.3, 21.0, 19.7, 14.1 

Example 172: 

1^3-r2-Chloro-4-f2,4-difluoro-Dhen vlaminoVbenzovlV4-methvi-phenylV3-phenethyl' 
urea (compound 272^ 

Compound 494 (0.03 g, 0.08 mmol) was dissolved in 1,4-dioxan (0.5 mL) and 2- 
phenylethyl isocyanate (0.016 mL, 0.12 mmol) was added. The solution was stirred at 
50 °C for 18 h. Work up as described In the preparation of compound 259. The crude 
product was purified by flash chromatography using a gradient of EtOAc/ petroleum 
ether (40-60) 15:85 -> 60:40 as the eluent. This afforded the title compound as a 
slightly coloured solid. 13 C NMR (CDCI 3 ) 5 196.5, 159.2 (dd), 156.0, 155.6 (dd), 148.1, 
139.6, 138.9, 136.5, 135.1, 133.9, 132.2, 131.9, 128.7, 128.5, 126.4, 124.6 (dd), 
124.2 (dd), 123.1, 121.1, 116.2, 112.7, 111.6 (dd), 104.9 (dd), 41.5, 36.3, 19.6 

Example 173: 

2-r3-^3-r2-Chloro-4-f2.4-difluoro-DhenvlaminoVbenzovn-4-methyl- phenyl>-Mre|do)- 
benzoic ac id methyl ester (cpmpound 273) 

Compound 494 (0.03 g, 0.08 mmol) was dissolved in 1,4-dioxan (0.5 mL) and methyl 
2-isocyanatobenzoate (0.021 mL, 0.12 mmol) was added. The solution was stirred at 
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50 °C for 24 h. Methyl 2-isocyanatobenzoate (0.01 mL, 0.06 mmol) was added. The 
solution was stirred at 50 °C for 24 h. Work up as described in the preparation of 
compound 259. The crude product was purified by flash chromatography using a 
gradient of EtOAc/petroleum ether (40-60) 10:90 -> 40:60 as the eluent. This afforded 
the title compound as yellow oil. 13 C NMR (CDCI 3 ) 5 195.8, 169.0, 159.0 (dd), 155.4 
(dd), 152.4, 147.6, 142.5, 139.5, 135.6, 135.1, 134.6, 133.6, 133.4, 132.1, 130.8, 
129.4, 124.5 (dd), 124.1 (dd), 123.3, 121.7, 121.3, 119.8, 116.3, 114.3, 112.8, 111.5 
(dd), 104.9 (dd), 52.2, 19.8 

Example 3,74: 

l-r3-r2-Chloro-4-f2.4-difluoro-'DhenylamlnoV benzovn-4-methvl-phenvl>-3-f3-cvano- 
phenvlVurea (compound 274T 

Compound 494 (0.03 g, 0.08 mmol) was dissolved in 1,4-dioxan (0.5 mL) and 3- 
cyanophenyl isocyanate (0.017 g, 0.12 mmol) was added. The solution was stirred at 
50 °C for 24 h. 3-Cyanophenyl isocyanate (0.09 g, 0.06 mmol) was added. The solution 
was stirred at 50 °C for 24 h. Work up as described in the preparation of compound 
259. The crude product was purified by flash chromatography using MeOH/CH 2 CI 2 
1:100 as the eluent. This afforded the title compound as yellow oil. 13 C NMR (DMSO-d 6 ) 
8 195.1, 158.8 (dd), 155.8 (dd), 152.4, 149.2, 140.5, 139.3, 137.0, 133.5, 131.6, 
130.2, 130.1, 126.9, 126.5 (dd), 125.4, 124.3 (dd), 123.0, 121.1, 120.8, 118.9, 
118.8, 114.9, 112.0 (dd), 111.9, 111.6, 105.1 (dd), 19.1 

Example 175: 

l>^3'r2'Chloro-4-f2,4-dmuoro-phenylaminoVbenzovH -4-methvl"Ohenvl>-3-isoproPVl- 
urea (com pound 275^ 

Compound 494 (0.03 g, 0.08 mmol) was dissolved in 1,4-dioxan (0.5 mL) and 
isopropyl isocyanate (0.012 mL, 0.12 mmol) was added. The solution was stirred at 50 
°C for 24 h. Isopropyl isocyanate (0.006 mL, 0.06 mmol) was added. The solution was 
stirred at 50 °C for 24 h. Work up as described in the preparation of compound 259. 
The crude product was purified by flash chromatography using a gradient of 
EtOAc/petroleum ether (40-60) 15:85 -> 60:40 as the eluent. This afforded the title 
compound as a slightly coloured solid. 13 C NMR (CD 3 OD) 6 198.4, 160.9 (dd), 157.8 
(dd), 157.4, 151.1, 140.9, 138.7, 136.1, 134.9, 132.6, 131.9, 128.7, 127.3 (dd), 
125.9 (dd), 122.4, 120.7, 116.6, 112.9, 112.6 (dd), 105.7 (dd), 42.8, 23.4, 19,6 



Example 176: 



WO 2005/009940 



PCT/DK2004/000490 



167 

l-^3-r2-Chloro-4-f2,4-difluoro-phenylaminoVbenzo vn"4-mgthYh PhenYl>-3>f4- 
methoxv-Dhfi nyn-urea (compound 276) 

Compound 494 (0.03 g, 0.08 mmol) was dissolved in 1,4-dioxan (0.5 mL) and 4- 
methoxyphenyl isocyanate (0.016 mL, 0.12 mmol) was added. The solution was stirred 
at 50 °C for 18 h. Work up as described in the preparation of compound 259. The crude 
product was purified by flash chromatography using MeOH/CH 2 Cl 2 1:100 the eluent. 
This afforded the title compound as oil. 13 C NMR (DMSO-d 6 ) 8 195.2, 158.8 (dd), 155.8 
(dd), 154.6, 152.7, 149.1, 139.2, 137.6, 133.5, 132.5, 131.5, 129.5, 127.0, 126.4 
(dd), 124.4 (dd), 120.4, 120.2, 119.9, 118.5, 114.9, 114.0, 112.0 (dd), 111.9, 105.1 
(dd), 55.2, 19.1 

Example 177: 

^3-r2-Chloro-4-r2.4-d»fluoro-phenvlaminoVben 70 vn- 4-methYl-p henylVc^rbam^ aclo* 
benzvl ester (compound 277) 

Compound 494 (0.06 g, 0.16 mmol) was suspended in dry CH 2 CI 2 (1-5 mL) under an 
argon atmosphere in a screw cap vessel. K 2 C0 3 (0.044 g, 0.32 mmol) was added 
followed by benzyl chloroformate (0.046 mL, 0.032 mmol). The suspension was stirred 
for 18 h at room temperature. H 2 0 and CH 2 CI 2 were added and the phases were 
separated. The water phase was washed with CH 2 CI 2 (x 2) and the combined organic 
phases were washed with brine, dried (MgS0 4 ), filtered and concentrated in vacuo. The 
crude product was purified by flash chromatography using EtOAc/petroleum ether (40- 
60) 1:4 as the eluent. This afforded the title compound as yellow oil. 13 C NMR (CD 3 OD) 
6 198.3, 161.0 (dd), 157.8 (dd), 155.8, 151.1, 141.1, 138.0, 136.2, 135.0, 132.8, 
132.7, 129.5, 129.1, 129.0, 128.7, 127.3 (dd), 126.0 (dd), 122.3, 120.6, 116.7, 
112.9, 112.6 (dd), 105.7 (dd), 67.6, 19.7 

Example 178: 

■r3-r2-Chloro-4-f2.4-difluoro-phenvlaminoVben 7 Q vn^4-methvl-phenviVcarbamic acid 
allyl ester f compound 2781 

Compound 494 (0.06 g, 0.16 mmol) was suspended in dry CH 2 CI 2 (1.5 mL) under an 
argon atmosphere in a screw cap vessel. K 2 C0 3 (0.044 g, 0.32 mmol) was added 
followed by allyl chloroformate (0.034 mL, 0.032 mmol). The suspension was stirred for 
48 h at room temperature. Work up as described in the preparation of compound 277. 
The crude product was purified by flash chromatography using a gradient of 
EtOAc/petroleum ether (40-60) 5:95 -> 30:70 as the eluent. This afforded the title 
compound as yellow oil. 13 C NMR (CDCI 3 ) 5 195.8, 159.1 (dd), 155.5 (dd), 153.2, 
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147.7, 139.6, 135.4, 135.2, 133.6, 132.9, 132.3, 132.0, 129.3, 124.4 (dd), 124.2 
(dd), 121.3, 119.7, 118.3, 116.3, 112.8, 111.6 (dd), 105.0 (dd), 65.9, 19.7 

Example 179: 

5 r3-r2-Chloro-4-(2.4-difluoro-^^ acid 
ethyl ester (compound 279) 

Compound 494 (0.039 g, 0.1 mmol) was suspended in dry CH 2 CI 2 (1 mL) under an 
argon atmosphere. K 2 C0 3 (0.029 g, 0.21 mmol) was added followed by ethyl 
chloroformate (0.02 mL, 0.021 mmol). The suspension was stirred for 48 h at room 

10 temperature. Work up as described in the preparation of compound 277. The crude 

product was purified by flash chromatography using EtOAc/petroleum ether (40-60) 1:2 
as the eluent. This afforded the title compound as oil. 13 C NMR (CDCI 3 ) 5 196.0, 159.1 
(dd), 155.6 (dd), 153.7, 147.9, 139.5, 135.6, 135.1, 133.6, 132.6, 131.9, 129.1, 
124.4 (dd), 124.3 (dd), 121.3, 119.8, 116.2, 112.7, 111.6 (dd), 104.9 (dd), 61.3, 

15 19.7, 14.5 

Example 181: 

r2-Chloro-4-f2.4-difluoro-phen^ 
phenyll-methanone (compound 281) 

20 Compound 494 (0.033 g, 0.09 mmol) was suspended in MeOH (1 mL). 3-Hydroxy- 

butyraldehyde (0.023 g, 0.27 mmol) and NaCN(BH 3 ) (0.055 g, 0.88 mmol) were added. 
The suspension was stirred at room temperature for 18 h. 3-Hydroxy-butyraldehyde 
(0.023 g, 0.27 mmol) and NaCN(BH 3 ) (0.055 g, 0.88 mmol) were added again and the 
suspension was stirred at room temperature for 24 h. The reaction mixture was 

25 concentrated in vacuo. The residue was dissolved in EtOAc and the organic phase was 
washed with brine. The water phase was extracted with EtOAc and the combined 
organic phases were dried (MgS0 4 ), filtered and concentrated in vacuo. The crude 
product was purified by flash chromatography using MeOH/CH 2 CI 2 1:50 as the eluent. 
This afforded the title compound as oil. 13 C NMR (CDCI 3 ) 5 

30 196.7, 159.0 (dd), 155.4 (dd), 147.3, 146.0, 139.6, 135.0, 133.5, 132.0, 129.9, 

126.7, 124.6 (dd), 124.0 (dd), 116.3, 115.9, 114.6, 112.8, 111.6 (dd), 104.9 (dd), 
67.5, 42.1, 38.0, 24.0, 19.4 

Example 182: 

35 r2»Chloro-4-r2.4-difluoro-phenvlaminoVphenvkl-f3 , -hvdroxvmethvl-4-methvl-biphenvl- 
3-vn-methanone (compound 282) 
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Compound 495 (0.039 g, 0.081 mmol) was dissolved in 1,2-dlmethoxyethane (0.8 mL) 
in a screw cap vessel. 3-(Hydroxymethyl)phenylboronic acid (0.015 g, 0.097 mmol)- 
and saturated aqueous NaHCQ 3 (0.4 mL) were added. Argon was blown over the 
mixture and Pd(PPh 3 ) 4 (0.005 g, 0.004 mmol) was added. The reaction mixture was 
stirred at reflux temperature under an argon atmosphere for 2 h. H 2 0 and EtOAc were 
added and the water phase was extracted with EtOAc (x 2). The combined organic 
phases were dried (MgS0 4 ), filtered and concentrated in vacuo. The crude product was 
purified by flash chromatography using EtOAc/petroleum ether (40-60) 1:1 as the 
eluent. This afforded the title compound as oil. 13 C NMR (CDCI 3 ) 5 196.3, 159.1 (dd), 
155.5 (dd), 147.8, 141.5, 140.6, 139.6, 138.3, 137.0, 135.3, 133.7, 131.8, 129.4, 
129.1, 128.0, 126.3, 126.0, 125.6, 124.4 (dd), 124.3 (dd), 116.3, 112.8, 111.6 (dd), 
104.9 (dd), 65.3, 20.1 

Example 183: 

r2-Chloro-4-r2.4-difluoro- phenv^ 
methanone (compound 283) 

The compound was prepared as described in the preparation of compound 282. Starting 
materials were compound 495 (0.039 g, 0.081 mmol), 3-hydroxyphenylboronic acid 
(0.013 g, 0.097 mmol) in 1,2-dimethoxyethane (0.8 mL), saturated aqueous NaHC0 3 
(0.4 mL) and Pd(PPh 3 ) 4 (0.005 g, 0.004 mmol). The crude product was purified by flash 
chromatography using EtOAc/petroleum ether (40-60) 1:2 as the eluent. This afforded 
the title compound as yellow oil. l3 C NMR (CDCI 3 ) 5 196.7, 159.2 (dd), 156.1, 155.5 
(dd), 147.9, 141.8, 139.4, 138.1, 137.1, 135.3, 133.7, 131.8, 130.0, 129.5, 129.3, 
128.1, 124.3 (m), 119.4, 116.3, 114.5, 114.0, 112.8, 111.6 (dd), 104.9 (dd), 20.1 

Example 184: 

f2-Chloro-4-(2.4-dmuoro-DhenvlaminoVDheny n>r4 , -methoxv-4-methvl-bipheny|-3-vn- 
methanon e (compound 284^ 

The compound was prepared as described In the preparation of compound 282. Starting 
materials were compound 495 (0.042 g, 0.087 mmol), 4-methoxyphenylboronic acid 
(0.016 g, 0.11 mmol) in 1,2-dlmethoxyethane (1 mL), saturated aqueous IMaHC0 3 (0.5 
mL) and Pd(PPh 3 ) 4 (0.005 g, 0.004 mmol). The crude product was purified by flash 
chromatography using EtOAc/petroleum ether (40-60) 1:5 as the eluent. This afforded 
the title compound as yellow oil. 13 C NMR (CDCI 3 ) 5 196.4, 159.3, 159.1 (dd), 155.5 
(dd), 147.7, 139.4, 138.1, 136.3, 135.2, 133.6, 132.7, 131.8, 129.6, 129.0, 128.0, 
127.8, 124.4 (dd), 124.2 (dd), 116.3, 114.3, 112.8, 111.6 (dd), 104.9 (dd), 55.4, 20.1 
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Example 18g; 

/V-r3'-r2-Chloro-4-(2.4-difl^ 
acetamide f compound 285) 
5 The compound was prepared as described in the preparation of compound 282. Starting 
materials were compound 495 (0.048 g, 0.1 mmol), 3-acetamidophenylboronic acid 
(0.021 g, 0.12 mmol) in 1,2-dimethoxyethane (1 mL), saturated aqueous NaHC0 3 (0.5 
mL) and Pd(PPh 3 ) 4 (0.006 g, 0.005 mmol). The crude product was purified by flash 
chromatography using EtOAq/petroleum ether (40-60) 1:1 as the eluent. This afforded 
10 the title compound as a slightly coloured solid. 13 C NMR (DMSO-d 6 ) 8 195.0, 168.4, 
158.8 (dd), 155.8 (dd), 149.4, 140.0, 139.9, 139.6, 137.5, 135.8, 133.9, 133.8, 
131.9, 129.4, 128.7, 126.6, 126.5, 126.4 (dd), 124.3 (dd), 121.2, 118.2, 116.9, 
115.0, 112.0 (dd), 111.9, 105.1 (dd), 24.0, 19.4 

15 Example 186: 

[2-Chloro-4-r2.4-dffiuoro-phenvtamino V^ 
biphenvl-3-vlVmethanone (compo und 286) 

The compound was prepared as described in the preparation of compound 282. Starting 
materials were compound 495 (0.048 g, 0.1 mmol), 3- 
20 (trlfluoromethoxy)benzeneboronic acid (0.025 g, 0.12 mmol) in 1,2-dlmethoxyethane 
(1.2 mL), saturated aqueous NaHC0 3 (0.6 mL) and Pd(PPh 3 ) 4 (0.006 g, 0.005 mmol). 
The crude product was purified by flash chromatography using a gradient of 
EtOAc/petroleum ether (40-60) 2:98 -> 10:90 as the eluent. This afforded the title 
compound as yellow oil. 

25 

Example 188 . ; 

r2-Chloro-4-f2.4-difluoro-phenvte ^ ^ 
yl)-methanone (compound 288) 

The compound was prepared as described in the preparation of compound 282. Starting 
30 materials were compound 495 (0.055 g, 0.11 mmol), 3,4,5-trifiuorobenzeneboronic 
acid (0.024 g, 0.14 mmol) in 1,2-dimethoxyethane (1.2 mL), saturated aqueous 
NaHC0 3 (0.6 mL) and Pd(PPh 3 ) 4 (0.007 g, 0.006 mmol). The crude product was purified 
by flash chromatography using a gradient of EtOAc/petroleum ether (40-60) 2:98 -> 
10:90 as the eluent. This afforded the title compound as yellow oil. 13 C NMR (CDCI 3 ) 5 
35 195.8, 159.3 (dd), 155.6 (dd), 151.4 (m), 148,1, 140.1, 139.3 (dt), 138.0, 136.3 (m), 
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135.5, 135.3, 133.8, 132.1, 128.9, 127.5, 124.6 (dd), 124.2 (dd), 116.2, 112.7, 111.6 
(dd), 110.9 (m), 105.0 (dd), 20.1 

Example 189; 
5 r?-rhl Q r Q -4-f2.4-difluor Q -Dh ^ 
yiymethanone (289) 

The compound was prepared as described in the preparation of compound 282. Starting 
materials were compound 495 (0.055 g, 0.11 mmol), 3,4,-dlmethoxybenzeneboronic 
acid (0.025 g, 0.15 mmol) in 1,2-dimethoxyethane (1.2 mL), saturated aqueous 

10 NaHC0 3 (0.6 mL) and Pd(PPh 3 ) 4 (0.007 g, 0.006 mmol). The crude product was purified 
by flash chromatography using a gradient of EtOAq/petroleum ether (40-60) 12:88 -> 
50:50 as the eluent. This afforded the title compound as yellow oil. 13 C NMR (CDCI 3 ) 6 
196.4, 159.1 (dd), 155.5 (dd), 149.2, 148.7, 147.8, 139.5, 138.4, 136.3, 135.2, 
133.7, 133.2, 131.7, 129.3, 129.1, 127.8, 124.3 (m), 119.3, 116.3, 112.7, 111.6 (dd), 

15 111.5, 110.4, 105.0 (dd), 56.0, 20.0 

Example 190: 
T-r2-Chloro-4-f2.4-dffl^^ 

(compound 290) 

20 The compound was prepared as described in the preparation of compound 282. Starting 
materials were compound 495 (0.057 g, 0.12 mmol), 3-cyanobenzeneboronic acid 
(0.021 g, 0.14 mmol) in 1,2-dimethoxyethane (1.2 mL), saturated aqueous NaHC0 3 
(0.6 mL) and Pd(PPh 3 ) 4 (0.007 g, 0.006 mmol). The crude product was purified by flash 
chromatography using a gradient of EtOAc/petroleum ether (40-60) 2:3 -> 4:1 as the 

25 eluent. This afforded the title compound as yellow oil. 13 C NMR (CDCI 3 ) 5 195.9, 159.2 
(dd), 155.6 (dd), 148.1, 141.4, 140.1, 138.1, 136.2, 135.3, 133.7, 132.2, 131.4, 
130.8, 130.5, 129.7, 129.2, 128.9, 127.7, 124.5 (dd), 124.2 (dd), 118.8, 116.2, 
113.0, 112.8, 111.6 (dd), 105.0 (dd), 20.1 

30 Preparation 96: 

3-r^"Chloro~4-f2.4-difiuoro-phenvlaminoVbenzov l>4-methvl-benzenesulfonvl chloride 
(mm pound 496^ 

Compound 494 (1.03 g, 2.76 mmol) was dissolved in CH 3 CIM (65 mL) by heating. The 
solution was cooled to room temperature and concentrated HCl (37%, 1.2 mL, ca. 14 
35 mmol) and AcOH (99%, 2.3 mL) were added. The solution was cooled on an ice bath 
and the internal temperature was monitored. NaN0 2 (0.23 g, 3.31 mmol) dissolved in 
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H 2 0 (0.6 mL) was added over 15 minutes under stirring. The internal temperature did 
not exceed 2 °C. The mixture was stirred on an Ice bath for 20 minutes after which S0 2 
gas was bubbled through the mixture for 45 minutes under stirring on ice bath. CuCI 
(0.37 g, 3.8 mmol) was added followed by CuCI 2 -2H 2 0 (0.59 g, 3.46 mmol) dissolved in 
H z O (0.6 mL). The mixture was stirred at 0 °C for 10 minutes followed by stirring at 
room temperature for 1 h. The mixture was concentrated in vacuo and dissolved in 
EtOAc and H 2 0. The phases were separated and the water phase was extracted with 
EtOAc. The combined organic phases were washed with brine, dried (MgS0 4 ), filtered 
and concentrated in vacuo. The crude product was purified by flash chromatography 
using EtOAc/petroleum ether (40-60) 1:4 as the eluent to afford the title compound as 
a pale brown crystalline compound. 

Example 191: 

3-r2-Chloro-4-(2.4-difluQro-DhenvlaminoVben ^ovl1-/V-f2-hvdroxv-ethvl)-4-methvl- 
benzenesulfonamide (compound 29JJ 

Compound 496 (0.07 g, 0.15 mmol) was dissolved in pyridine (0.4 mL) and 
ethanolamine (0.011 mL, 0.18 mmol) was added. The solution was kept at room 
temperature for 1 h after which it was concentrated in vacuo. The residue was 
dissolved in EtOAc and H z O and the phases were separated. The water phase was 
extracted with EtOAc (x 2) and the combined organic phases were washed with brine, 
dried (MgS0 4 ), filtered and concentrated in vacuo. The crude product was purified by 
flash chromatography using a gradient of EtOAc/petroleum ether (40-60) 3:7 -> 1:0 as 
the eluent. This afforded the title compound as a solid. 13 C NMR (CD 3 OD) 5 196.5, 
161.2 (dd), 158.0 (dd), 151.9, 143.3, 142.0, 139.5, 136.5, 135.2, 133.2, 129.9, 
128.2, 127.8, 127.8 (dd), 125.7 (dd), 116.5, 113.1, 112.7 (dd), 105.8 (dd), 61.8, 
46.3, 20.3 

Example 192: 

3-r2-Chloro-4-(2.4-difluoro-DhenvlaminoVbenz QylV4-methvl-/V-(2~morDholin-4~v»- 
ethyl Vbenzenesulfonamide f compound 292^ 

The compound was prepared and worked up as described in the preparation of 
compound 291. Starting materials were compound 496 (0.081 g, 0.18 mmol) and 4-(2- 
aminoethyl)morpholine (0.028 mL, 0.21 mmol) in pyridine (0.5 mL). The crude product 
was purified by flash chromatography using a gradient of EtOAc/petroleum ether (40- 
60) 1:1 -> 1:0 as the eluent. This afforded the.tltle compound as an amorphous 
compound. 13 C NMR (CDCI 3 ) 5 194.5, 159.5 (dd), 155.9 (dd), 148.8, 142.8, 140.5, 
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137.0, 135.4, 134.0, 132.1, 128.7, 127.9, 127.3, 125.0 (dd), 123.9 (dd), 116.0, 
112.9, 111.7 (dd), 105.1 (dd), 66.8, 56.2, 53.0, 38.9, 20.4 

Eyqmple 193: 

5 ^AIIyl-3-r2"Chloro-4-f2.4-dif1uoro- phenvlamlnoVbenzovn-4"methvl- 
benzenesulfonamide (compound 293^ 

The compound was prepared and worked up as described in the preparation of 
compound 291. Starting materials were compound 496 (0.071 g, 0.16 mmol) and 
allylamlne (0.014 mL, 0.19 mmol) In pyridine (0.4 mL). The crude product was purified 
10 by flash chromatography using a gradient of EtOAc/petroleum ether (40-60) 1:4 -> 2:3 
as the eluent. This afforded the title compound as oil. 13 C IMMR (CDCI 3 ) 6 194.6, 159.4 
(dd), 155.8 (dd), 148.7, 143.0, 140.4, 137.4, 135.5, 133.9, 132.8, 132.1, 128.8, 
128.0, 127.5, 124.9 (dd), 124.0 (dd), 118.0, 116.1, 112.9, 111.7 (dd), 105.0 (dd), 
45.8, 20.4 

15 

Example 194: 

yV-r2-r3-r2-Chloro-4-(2,4-difluoro-phenvlaminoVbenzovn-4-methvl- 

benzenesulfonvlaminoVethyiyacet amide (compound 294) 

The compound was prepared and worked up as described in the preparation of 

20 compound 291. Starting materials were compound 496 (0.075 g, 0.17 mmol) and N- 
acetylethylenediamine (0.019 mL, 0.2 mmol) In pyridine (0.4 mL). The crude product 
was purified by flash chromatography using a gradient of DCM/MeOH 95:5 -> 80:20 as 
the eluent. This afforded the title compound as oil. 13 C NMR (CDCI 3 ) 5 194.6, 171.5, 
159.5 (dd), 155.9 (dd), 149.0, 142.7, 140.5, 137.1, 135.6, 134.2, 132.2, 128.6, 

25 127.4, 127.2, 125.2 (dd), 123.9 (dd), 116.1, 112.7, 111.7 (dd), 105.0 (dd), 43.2, 
39.3, 23.1, 20.3 

Example 195: 

3-r2-Chloro-4-(2.4-difluoro-phenylamino)-benzovn-4-m ethyl-yv-propvl- 

30 benzenesulfonamide (compound 295) 

The compound was prepared and worked up as described in the preparation of 
compound 291. Starting materials were compound 496 (0.074 g, 0.16 mmol) and n- 
propylamine (0.016 mL, 0.2 mmol) in pyridine (0.4 mL). The crude product was 
purified by flash chromatography using a gradient of EtOAq/petroleum ether (40-60) 

35 1:4 -> 3:2 as the eluent. This afforded the title compound as oil. 13 C NMR (CDCfe) 6 
194.7, 159.4 (dd), 155.8 (dd), 148.6, 142.8, 140.3, 137.4, 135.5, 133.9, 132.1, 



WO 2005/009940 



PCT7DK2004/000490 



174 

128.8 f 128.1, 127.5, 124.9 (dd), 124.0 (dd), 116.1, 112.9, 111.7 (dd), 105.0 (dd), 
45.0, 22.9, 20.4, 11.1 

Example 196; 

5 3-f2-ChlQro-4^2.4-difluorQ-DhenvlaminQVbenzQvn-/V-r2,3-dlhvdroxv-propvlV4- 
methvl-benzenesulfonamide (compound 296) 

The compound was prepared and worked up as described in the preparation of 
compound 291. Starting materials were compound 496 (0.073 g, 0.16 mmol) and 3- 
amino-l,2-propanediol (0.017 g, 0.19 mmol) In pyridine (0.4 mL). The crude product 
10 was purified by flash chromatography using a gradient of EtOAc/petroleum ether (40- 
60) 1:1 -> 1:0 as the eluent. This afforded the title compound as oil. 13 C NMR (CDCI 3 ) 8 
194.8, 159.5 (dd), 155.8 (dd), 149.0, 142.7, 140.5, 136.9, 135.6, 134.2, 132.2, 
128.7, 127.4, 127.2, 125.1 (bd), 123.9 (dd), 116.1, 112.7, 111.7 (dd), 105.0 (dd), 
70.4, 64.0, 45.4, 20.3 

15 

Example 197; 

3-r2>Chloro-4-r2,4-difluoro-phenylaminoVbenzovl1-A/-f2-meth oxy-ethvn-4-methvi- 
benzenesulfonamide ( compound 297) 

The compound was prepared and worked up as described in the preparation of 
20 compound 291. Starting materials were compound 496 (0.03 g, 0.066 mmol) and 2- 
methoxy-ethylamine (0.007 mL, 0.08 mpiol) in pyridine (0.15 mL). The crude product 
was purified by flash chromatography using EtOAc/petroleum ether (40-60) 3:2 as the 
eluent. This afforded the title compound as oil. 13 C NMR (CDCI 3 ) 5 194.5, 159.4 (dd), 
155.8 (dd), 148.6, 142.9, 140.3, 137.3, 135.5, 134.0, 132.1, 128.7, 128.1, 127.5, 
25 124.9 (dd), 124.0 (dd), 116.1, 112.9, 111.7 (dd), 105.0 (dd), 70.4, 58.8, 42.9, 20.4 

Preparation 97: 

2-Methyl-5-nitro-benzoic acid methyl ester (compound 497) 

Acetyl chloride (15 ml) was added to MeOH (500 ml) at room temperature. After 10 
30 mln, 2-methyI-5-nitro-benzoic acid (25.00 g, 138.00 mmol) was added. The reaction 
solution was heated for reflux for 18 h. The solution was then concentrated in vacuo. 
The residue was dissolved in diethyl ether and washed with H 2 0 and saturated aqueous 
solution of NaHC0 3 respectively. The organic phase was dried over MgS0 4 and 
concentrated in vacuo to provide the title compound as a white solid. 

35 

Preparation 98: 
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5-Amlno-2-methyl-benzo 1c add methvl ester (compound 498) 

Compound 497 (26.5 g, 135.78 mmol) in ethanol (200 ml) was hydrogenated under 1 
atmosphere at room temperature In the presence of Pd/C 5% (2.00 g) for 3 h. After 
reaction, the catalyst was filtered off. The filtrate was concentrated in vacuo, providing 
the title compound as a brownish oil. 

Preparation 99: 

5-Hvdroxv-2-methvl-ben zolc acid methvl ester (compound 499) 
To 2 N H 2 S0 4 (200 ml) was dropwise added NaNO z (11.50 g, 167.00 mmol) in H 2 0 
(100 ml) at 0°C. After being stirred at the same temperature for 20 min, the reaction 
mixture was heated for reflux for 2 h. Then the solution was cooled to room 
temperature and stirred at the same temperature overnight. The mixture was extracted 
three times with CHCI 3 . The combined organic phases were dried over MgSQ 4 and 
concentrated in vacuo. The residue was purified by chromatography (CH 2 Cl2/ethyl 
acetate 50:1), furnishing the title compound as a red solid. 

Preparation 100: 

5-(4-Methoxv-benzvloxvV2-methyl-benzoic acid methvl ester (compound 500) 
A mixture of compound 499 (4.4 g, 26.48 mmol), 4- methoxy benzyl chloride (4.4 g, 
28.09 mmol), K2CO3 (4.4 g, 31.83 mmol) and Nal (20 mg) was heated for reflux for 3 
h. After reaction, the solid was filtered off. The filtrate was concentrated in vacuo. The 
residue was purified by chromatography (petroleum ether/CH 2 CI 2 2:1, then CH 2 CI 2 ), 
giving the title compound as a yellow solid. 

Preparation 101: 

r5-(4-Methoxybenzyloxy)-2-methvl"Pheny n-methanol (compound 501) 
To a solution of compound 500 (6.0 g, 21.00 mmol) in CH 2 CI 2 (100 ml) at -78 °C was 
added DIBAL-H (1 M in n-hexane, 55 ml, 55 mmol). The solution was warmed to room 
temperature and stirred for 1 h. Then the reaction solution was quenched with 
saturated aqueous solution of NH4CI. The mixture was filtered and washed with 
acetone. The combined liquids were concentrated in vacuo to remove acetone and 
CH 2 CI 2 . The aqueous mixture was extracted three times with CH 2 CI 2 . The combined 
organic phases were dried over MgS0 4 and concentrated in vacuo, furnishing the title 
compound as greyish solid. 

Preparation 102: 
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5>(4-Methoxy-benzvloxyV2-meth Y Ubenzaldehvde (compound 5Q2 ). 
To a solution of compound 501 (5.06 g, 19.59 mmol) In CH 2 CI 2 (100 ml) was added 
Dess-Martln perlodinane (8.36 g, 19.71 mmol) at room temperature over a 20 mln 
period. The mixture was then stirred for 1 h. After total conversion, the reaction 
mixture was concentrated in vacuo together with silica gel. The residue was purified by 
chromatography (CH 2 CI 2 ), furnishing the title compound as a yellow solid. 

Preparation 103: 

r4-Bromo-2-nitro-phenvn-r5^4-met h nxv-benzvloxvV2-methvl-Phenvll-methapol 
(compound 503^ 

To a solution of l,4-dibromo-2-nitro-benzene (5.89 g, 21.00 mmol) in THF (300 ml) 
was added a solution of PhU (1.8 M in cyclohexane/diethyl ether 7:3, 12.8 ml, 23.1 
mmol) at -110°C. The mixture was stirred at the same temperature for 1 h. Compound 
502 (4.45 g, 17.4 mmol) in THF (100 ml) was dropwise added to the mixture. The 
reaction mixture was then allowed to warm to -78°C. and stirred at the same 
temperature for 4 h. Afterwards, the reaction mixture was quenched with saturated 
aqueous solution of NH 4 CI. the aqueous phase was extracted once with diethyl ether. 
The combined organic phases were dried over MgS0 4 and concentrated in vacuo. The 
residue was purified by chromatography (petroleum ether/ethyl acetate 5:1), furnishing 
a reddish foam. 

Preparation 104: 

(4-Bromo-2-nitro-phenvl^-r5-(4-met h Qxv-benzvloxvV2-methvl-PhenYn-methanone 
(compound 504^ 

To a solution of compound 503 (6.47 g, 14.12 mmol) was added Dess-Martin 
perlodinane (8.00 g, 18.86 mmol) in one portion at room temperature. After stirring at 
room temperature for 3 h, the reaction mixture was purified by chromatography 
(petroleum ether/ethyl acetate 10:1) to provide the title compound as a brownish oil. 



Example 198: 

[4-(4-Fluoro-2-methvl-phenylaminQ^-2-nitr o-phenviVr5-(4-methoxv-benzv|oxY)-2- 
methyl-phe nyll-methanone (compound 298) 

Compound 504 (0.6 g, 1.35 mmol) was dissolved in 1,4-dioxan (15 mL). 4-Fluoro-2- 
methylaniline (0.22 mL, 2.0 mmol), Cs 2 C0 3 (0*61 g, 1.88 mmol), BINAP (0.06 g, 0.1 
mmol) and Pd 2 (dba) 3 (0.031 g, 0.03 mmol) were added and the reaction mixture was 
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stirred under an argon atmosphere at 100 °C for 18 h. H z O was added and the water 
phase was extracted with EtOAc (x 2). The combined organic phases were washed with 
brine, dried (MgS0 4 ), filtered and concentrated In vacuo. The crude product was 
purified by flash chromatography using a gradient of EtOAc/petroleum ether (40-60) 
0:100 -> 30:70. This afforded the title compound. *H NMR (CDCI 3 ) 6 7.32 (d,lH), 7.30 
- 7.14 (m,4H), 7.11 (d,lH), 7.06 - 6.91 (m,3H), 6.88 (m,2H), 6.84 - 6.77 (m f 2H), 
5.87 (bs,lH), 4.88 (s,2H), 3.80 (s,3H), 2.49 (s,3H), 2.25 (s,3H). 

Preparation 105: 

r4-r4-Fluoro-2-methvl>phenviaminoV 2-nitro-ohenvn-r5-hvdroxy-2-methYl-phenYl)- 
methanone (compound 5051 

Compound 298 (0.57 g, 1.14 mmol) was dissolved in CH 2 CI 2 (10 mL) and CF 3 COOH (10 
mL) was added. The reaction mixture was stirred at room temperature for 2 h after 
which the solvent was concentrated. The solid was recrystallized from CH 2 CI 2 . This gave 
the title compound as a solid. 

Example 19?: 

[4^4-Fluoro-2-methvl-phenvlaminoV2-nitr o -phenvlVr5-f3-hvdroxy-propoxy)-2 I 
methvl-phenvll-methanone (com pound 299) 

Compound 505 (0.05 g, 0.13 mmol) and 3-chloro-propanol (0.022 mL, 0.26 mmol) 
were dissolved in CH 3 CN (3 mL). K 2 C0 3 (0.1 g, 0.72 mmol) and Nal (0.005 g, 0.03 
mmol) were added and the suspension was heated in a microwave oven at 100 °C for 
20 minutes. The suspension was filtered and the filtrate was concentrated in vacuo. The 
crude product was purified by flash chromatography using EtOAc/CH 2 CI 2 1:9 as the 
eluent. This afforded the title compound. *H NMR (CDCI 3 ) 5 7.36 (d,lH) f 7.22 (dd,lH), 
7.17 (d,lH), 7.10 (d,lH), 7.06 - 6.89 (m,3H), 6.83 (dd,lH), 6.79 (d,lH), 5.88 (bs,lH), 
4.04 (t,2H), 3.82 (t,2H), 2.47 (s,3H), 2.25 (s,3H), 1.99 (m,2H) 

Example 200: 

r2-Am»no-4-(4-fluoro-2-methvl-phenvlaminoV phenvn-r5-(3-hvdroxv-propoxv)-2- 
methvl-phenvn-methanone (compound 300) 

Compound 299 (0.026 g, 0.059 mmol) was dissolved in MeOH (2 mL). A catalytic 
amount of palladium on charcoal was added and the mixture was stirred under a 
hydrogen atmosphere for 1 h. The suspension was filtered and the filtrate was 
concentrated in vacuo. The crude product was purified by flash chromatography using 
EtOAc/petroleum ether (40-60) 1:1 -> 3:1 as the eluent. This afforded the title 
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compound. X H NMR (CDCI3) 8 7.18 (dd,lH), 7.11 (d,!H), 7.03 (d,lH), 7.00 - 6.80 
(m,3H), 6.76 (d,lH), 6.45 (bs,2H), 5.89 (dd,lH), 5.75 (d,lH), 5.59 (s,lH), 4.08 
(t,2H), 3.83 (t,2H), 2.22 (s,3H), 2.18 (s,3H), 2.01 (m,2H) 

preparation 106: 

Toluene-4-sulfonic acid 2.2-dimethv1- ri.31dioxolan-4-vlmethvl ester (compound 506) 
2,2-Dimethyl-4-hydroxymethyl-l,3-dloxolan (3.96 g, 30 mmol) and triethyl amine (5 
mL) were dissolved in CH 2 CI 2 (50 mL). p-Toluenesulphonyl chloride (3.8 g, 20 mmol) 
was added. The solution was stirred for 3 h after which 4-dimethylaminopyridlne (0.05 
g, 0.04 mmol) was added. The solution was stirred for 0.5 h after which the solution 
was concentrated in vacuo. The residue was taken up in CH 2 CI 2 and the organic phase 
was washed with H 2 0, dried (MgS0 4 ), filtered and concentrated in vacuo. The crude 
product was purified by flash chromatography to afford the title compound. 

Example 201: 

r5-r2.2-Dimethvl-ri31di o x Q lan-4-vimethoxvV2-methvl-phenyiVr4-f4-fluoro-2-methyl- 
phenylaminoV2-nitro-phenyn-m ethanone (compound 301) 

Compound 505 (0.05 g, 0.13 mmol) and compound 506 (0.056 g, 0.2 mmol) were 
dissolved in CH 3 CN (3 mL). K 2 C0 3 (0.1 g, 0.72 mmol) and Nal (0.005 g, 0.03 mmol) 
were added and the suspension was heated in a microwave oven at 100 °C for 20 
minutes and stirred at room temperature for 16 h. The suspension was filtered and the 
filtrate was concentrated in vacuo. The crude product was purified by flash 
chromatography using a gradient of EtOAc/petroleum ether (40-60) 0:1 -> 1:4 as the 
eluent. This afforded the title compound. X H NMR (CDCI 3 ) 5 7.34 (d,lH), 7.22 (dd,lH), 
7.17 (d,lH), 7.10 (d,lH), 7.05 - 6.87 (m,3H), 6.85 - 6.77 (m,2H), 5.99 (bs,lH), 4.42 
(m,lH), 4.17 - 4.06 (m,lH), 3.96 (dd,lH), 3.90 - 3.78 (m,2H), 2.46 (s,3H), 2.25 
(s,3H), 1.43 (s,3H), 1.38 (s,3H) 

Example 202: 

r5-(2.3-Dihydroxy-DropoxyV2-methvl-Dhenvl l-r4^4-fluoro-2-methvi-phenvlamino)--2- 
nitro-phenyll-methanone (compound 302) 

Compound 301 (0.025, 0.05 mmol) was dissolved in THF (2 mL) and 1 M HCI (0.2 mL) 
was added. The solution was kept at room temperature for 3 h after which the solution 
was concentrated In vacuo. This afforded the title compound. *H NMR (CDCI 3 ) 8 7.36 
(d,lH), 7.22 (dd,lH), 7.18 (d,lH), 7.10 (d,lH)> 7.06 - 6.88 (m,3H), 6.87 - 6.77 
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(m,2H), 5.89 (bs,lH), 4.05 (m,lH), 3.95 (m,2H), 3.85 - 3.65 (m,2H), 2.46 (s,3H), 
2.25 (s,3H) 

Example 203 ; 

5 r2-Amlno-4-(4-fluoro-2-m e thvl- D henvlaminoVphenvlW 
fp^thyl-phenyll- methanone (3031 

Compound 302 (0.025 g, 0.055 mmol) was dissolved in MeOH (2 mL). A catalytic 
amount of palladium on charcoal was added and the mixture was stirred under a 
hydrogen atmosphere for 1 h. The suspension was filtered and the filtrate was 
10 concentrated in vacuo. The crude product was purified by preparative HPLC. This 

afforded the title compound. *H NMR (CDCI 3 ) 5 7.19 (dd,lH), 7.13 (d,lH), 7.05 - 6.82 
(m,4H), 6.76 (d,lH), 6.46 (bs,2H), 5.89 (dd,lH), 5.75 (d,lH), 5.56 (bs,lH), 4.15 - 
3.93 (m,3H), 3.80 (dd,lH), 3.71 (dd,lH), 2.65 (bs,lH), 2.23 (s,3H), 2.19 (s,3H), 2.10 
(bs,lH) 

15 

Example 204: 

r4-f4-Fluoro'2-methvl-phenvlaminoV2-nitro-phen ylvr2-methvl-5-f2-morpholin-4-vl- 
ethoxyVphenvll-methanone (3041 

Compound 505 (0.083 g, 0.22 mmol) and /V-(2-chloroethyl)morpholine hydrochloride 
20 (0.082 g, 0.44 mmol) were suspended in CH 3 CN (5 mL). K 2 C0 3 (0.17 g, 1.2 mmol) and 
Nal (0.008 g, 0.05 mmol) were added and the suspension was heated In a microwave 
oven at 130 °C for 40 minutes. The suspension was filtered and the filtrate was 
concentrated in vacuo. The crude product was purified by flash chromatography using a 
gradient of EtOAc/petroieum ether (40-60) 2:3 -> 1:0 as the eluent. This afforded the 
25 title compound. *H NMR (CDCI 3 ) 5 7.34 (d,lH), 7.21 (dd,lH), 7.17 (d,lH), 7.10 (d,lH), 
7.05 - 6.88 (m,3H), 6.85 - 6.78 (m,2H), 6.16 (s,lH), 4.02 (t,2H), 3.72 (m,4H), 2.75 
(t,2H), 2.54 (m,4H), 2.45 (s,3H), 2.25 (s,3H) 

Example 205: 

30 f2-Amino-4-r4-fluoro-2-methvl-phenylaminoVphenvn-r2 -methvl-5-f2-morpholin-4-vl- 
ethoxvVphenvll -methanone (compound 3051 

Compound 304 (0.041 g, 0.083 mmol) was dissolved in MeOH (2 mL). A catalytic 
amount of palladium on charcoal was added and the mixture was stirred under a 
hydrogen atmosphere for 1 h. The suspension was filtered and the filtrate was 
35 concentrated in vacuo. The crude product was purified by flash chromatography using 
EtOAc/petroieum ether (40-60) 3:1 -> 6:1 as the eluent. This afforded the title 
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compound. l H NMR (CDCI3) 5 7.19 (dd,lH), 7.11 (d,lH), 7.03 (d,lH), 7.00 - 6.80 
(m,3H), 6.76 (d,lH), 6.46 (bs,2H), 5.89 (dd,lH), 5.75 (d,lH), 5.60 (s,lH), 4.07 
(t,2H), 3.71 (m,4H), 2.77 (t,2H), 2.55 (m,4H), 2.23 (s,3H), 2.18 ( S/ 3H) 

Example 206: 

phenvll-methanone (C ompound 3061 

2,4-Difluoro-pheny!amine (26 nL, 0.25 mmol) was dissolved In dry 1,4-dioxane (3 mL) 
in a vial under an argon atmosphere. Compound 504 (114 mg, 0.25 mmol) was added 
and dissolved in the solvent. Rac-BINAP (7.0 mg, 0.012 mmol), Pd 2 (dba) 3 (7.0 mg, 
0.008 mmol) and Cs 2 C0 3 (114 mg, 0.35 mmol) were added, and the reaction mixture 
was stirred under an argon atmosphere at 100 °C for 16 h. The reaction mixture was 
filtered through Celite and then purified by continuous gradient flash chromatography 
using EtO Ac/petroleum ether (40-60) (v:v= 1:9 to 1:3) as the eluent to afford the title 
compound as curry yellow solid. 13 C NMR (CDCI3) 6 194.5, 159.6 (dd), 159.5, 156.1, 
155.9 (dd), 149.6, 147:i, 137.2, 132.8, 131.8, 131.7, 129.2, 128.5, 126.8, 124.8 
(dd), 123.8 (dd), 117.9, 117.1, 114.1, 111.8 (dd), 109.5, 105.2 (dd), 70.1, 55.3, 19.9 

Preparation 107: 

r4-f2.4-Dlfluoro-DhenylamlnoV2-nitro-Dhen y n-f5-hvdroxv-2-methyl-phenyl)- 
methanone (Compound 5071 

Compound 306 (90 mg, 0.178 mmol) was dissolved in dry DCM (5 mL). TFA (5 mL) 
was added, and the reaction mixture was stirred at RTfor lh and then concentrated in 
vacuo, affording the crude product as beige/off-white solid. 

Example 207: 

r4-(2,4-Difluoro-phenylaminoV2-nitro-phenv l 1-f5-(3->hvdroxv-propoxy)-2-methYl- 
phenyn-m ethanone (Compound 307) 

Compound 507 (66 mg, 0.17 mmol) was dissolved in acetonitrile (3 mL) in a reaction 
vial. 3-chloro-propan-l-ol (22 uL, 0.26 mmol), K 2 C0 3 (36 mg, 0.26 mmol) and Nal 
(cat. amount) were added. The reaction vial was flushed with argon, closed and then 
stirred at 170 °C for 15 min. In a microwave oven. The reaction mixture was allowed to 
cool to RT and then poured into a mixture of EtOAc/water. The layers were separated 
and the organic phase was dried (MgS0 4 ), filtered and concentrated in vacuo affording 
the crude product. Purified by continuously gradient flash chromatography using 
EtOAc/petroleum ether (40-60) (v:v= 1:9 to 1:1) as the eluent, affording the title 
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compound as a yellow oil. 13 C NMR (CDCI 3 ) 8 194.4, 159.7 (dd), 156.2, 155.9 (dd), 
149.9, 147.4, 137.4, 132.8, 131.9, 131.6, 126.5, 125.0 (dd), 123.8 (dd), 117.8, 
117.5, 116.4, 111.9 (dd), 109.4, 105.2 (dd), 65.8, 60.2, 31.9, 19.8 

5 Example 208: 

r2-Amlno-4-r2.4-difluoro>DhenvlamlnoVphenylVr5-(3-hvdroxV"ProPOXY)-2-meth yl- 
phenvll-methanone rcompound 308) 

Compound 307 (46 mg, 0.1 mmol) was dissolved in EtOH (5 mL), flushed with argon 
and added Pd/C (cat. amount). The flask was purged with H 2 for 2 min. and stirred 

10 under an H 2 -atmosphere at RT for 1 h. The reaction mixture was filtered through Celite 
and concentrated in vacuo. Purified by continuously gradient flash chromatography 
using DCM/MeOH (v:v= 100:0 to 95:5) as the eluent, affording the title compound as a 
yellow oil. 13 C NMR (DMSO-d 6 ) 8 196.3, 158.9 (dd), 156.2, 155.6 (dd), 154.2, 150.8, 
142.2, 135.6, 131.1, 127.0 (dd), 125.2, 124.8 (dd), 114.5, 112.2, 111.6 (dd), 109.7, 

15 104.8 (dd), 104.0, 96.9, 64.6, 57.2, 32.1, 17.9 

Example 209: 

r4-f2.4-Difluoro-phenvlaminoV2-nitro-phenvl1-r2-methvh5-(2-morpholin-4-y|-ethoxy)- 
phenyn-methanone (compound 309) 

20 Compound 507 (50 mg, 0.13 mmol) was dissolved in acetonitrile (3 mL) in a reaction 
vial. 4-(2-Chloro-ethyl)-morphollne hydrochloride (48 mg, 0.26 mmol), K 2 C0 3 (72 mg, 
0.52 mmol) and Nal (cat. amount) were added. The reaction vial was flushed with / 
argon, closed and then stirred at 170 °C for 10 min. in a microwave oven, followed by 
reflux in a oil bath for 40 h. The reaction mixture was added EtOAc (30 mL) and 

25 washed with H 2 0 (2 x 20 mL), brine (2 x 20 mL). The organic phase was dried 

(Na 2 S0 4 ), filtered, concentrated in vacuo and purified by continuously gradient flash 
chromatography using EtOAc/petroleum ether (40-60)(v:v= 2:1 to 100:0) as the 
eluent, affording the title compound as a yellow oil. 13 C NMR (CDCI 3 ) 8 194.3, 159.7 
(dd), 156.1, 155.9 (dd), 149.9, 147.3, 137.4, 132.8, 131.9, 131.8, 126.7, 124.9 (dd), 

30 123.8 (dd), 117.9, 117.6, 116.6, 111.9 (dd), 109.4, 105.2 (dd), 66.8, 65.7, 57.5, 54.0, 
19.8 

Example 21Q; 

r2>Amino-4-r2.4-d ifluoro-phenvlaminoVphenvlVr2-methvl-5-(2-morpholin-4-yl- 
35 ethoxvVphenvM-methanone (compound 310) \ 
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The reaction was carried out as described in the preparation of compound 308, using 
compound 309 (18 mg, 0.036 mmol) as the nitro-compound. Stirred under an H 2 - 
atmosphere for 16 h. Purified by flash chromatography using EtOAc as the eluent, 
affording the title compound as oil. 13 C NMR (CDCI 3 ) 8 198.4, 156.4, 153.5, 149.7, 
141.9, 137.1, 131.4, 126.9, 124.8 (dd), 115.5, 112.8, 112.2, 111.3 (dd), 105.1, 
104.8, 104.7 (dd), 98.9, 66.9, 66.1, 57.7, 54.1, 18.4 

Example 211; 

r4-f2.4>Difluom-DhenvlamlnoV2-nitro-DhenvlVr5-f2,2-dimethvl-rir31 dloxolan-4- 
YlmethoxvV2-methvl-phenYn-m ethanone (compound 311) 

Compound 507 (50 mg, 0.13 mmol) was dissolved in acetonitrile (3 mL) In a reaction 
vial. Compound 506 (75 mg, 0.26 mmol), K 2 C0 3 (36 mg, 0.26 mmol) and Nal (cat. 
amount) was added. The reaction vial was flushed with argon, closed and then stirred 
at 170 °C for 10 min. in a microwave oven, followed by reflux in a oil bath for 40 h. The 
reaction mixture was added EtOAc (30 mL) and washed with H 2 0 (2 x 20 mL), brine (2 
x 20 mL). The organic phase was dried (Na 2 S0 4 ), filtered, concentrated in vacuo and 
purified by continuously gradient flash chromatography using EtOAc/petroleum ether 
(40-60)(v:v= 1:9 to 1:3) as the eluent, affording the title compound as a yellow oil. 13 C 
NMR (CDCI 3 ) 8 194.3, 159.7 (dd), 156.0, 155.9 (dd), 149.9, 147.3, 137.5, 132.8, 
132.0, 131.8, 126.6, 124.9 (dd), 123.8 (dd), 117.9, 117.3, 116.6, 111.9 (dd), 109.9, 

109.5, 105.2 (dd), 73.9, 69.2, 66.7, 26.8, 25.3, 19.8 

Example 212: 

r4-(2.4-DifluorQ-phenylaminoV2-nitm-phenvl >r5-r2.3-dihvdroxv-propoxv)-2-methyl- 
phenyll-methanone (compound 312) 

Compound 311 (48 mg, 0.01 mmol) was dissolved in TFA:H 2 0 (3:1, 8 mL) and stirred 
at RT for 2 h. The reaction mixture was concentrated in vacuo and purified by flash 
chromatography using EtOAc/petroleum ether (40-60)(v:v= 1:1) as the eluent, 
affording the title compound as a yellow oil. 13 C NMR (DMSO-d 6 ) 8 193.5, 156.3, 150.1, 
148.8, 137.5, 132.5, 132.3, 129.3, 126.6 (dd), 123.9 (dd), 122.9, 117.3, 116.1, 

115.6, 112.1 (dd), 108.6, 105.1 (dd), 69.8, 62.5, 19.0 

Example 213 

f2-Amino»4-(2,4-dlfiuoro-phenvlamino)-phenyn-r5-(2.3 -dihydroxv-propoxv)-2-methvl" 
phenvl"|-methanone (compound 313) 
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The reaction was carried out as described in the preparation of compound 308, using 
compound 312 (48 mg, 0.096 mmoi) as the nitro-compound. Stirred under an H 2 - 
atmosphere for 16 h. Purified by flash chromatography using EtOAc/petroleum ether 
(40-60) (1:1) as the eluent, affording the title compound as colourless oil. *H NMR 
5 (DMSO-de) 8 

8.32 (s,lH), 7.42 - 7.29 (m,2H), 7.15 (d,lH), 7.09 (m,lH), 6.89 (dd,lH), 6.82 (d,lH), 
6.66 (d,lH), 6.02 - 5.92 (m,2H), 3.97 (dd,lH), 3.87 - 3.30 (m,4H), 2.05 (s,3H) 

Preparation 108: 

10 2-Fluoro-5-hydroxy-benzaldehyde (compound 508) 

2-Fluoro-5-methoxy-benzaldehyde (4 g, 26 mmoi) was dissolved in dry DCM (25 mL) 
under an argon atmosphere, cooled to 0 °C and slowly added boron tribromide (26 mL, 
1.0 M in DCM, 26 mmoi). On completion of the addition the reaction mixture was 
allowed to warm to RT and stirred for 16 h under an argon atmosphere. The reaction 

15 was carefully quenched with water (10 mL), added sat. NaHC0 3 (30 mL), then shaken 
and the layers were separated. The aqueous phase was extracted with two more 
portions of DCM. The organic phases were combined, extracted with 2N NaOH (2 x 100 
mL). The combined NaOH-phases were acidified with HCI (konc.) and extracted with 
DCM (4 x 150 mL). The organic phases were combined, dried (MgS0 4 ), filtered, and 

20 concentrated in vacuo to afford the crude product. Purified by chromatography using 
EtOAc/petroleum ether (40-60)(v:v= 1:5) as the eluent, affording the title compound 
as a white solid. 

Preparation 109: 

25 5-ftert-Butvl-dimethvl-silanvloxvV2-fiuoro-benzaldehvde (compound 5091 

Compound 508 (1.5 g, 10.7 mmoi) was dissolved in dry DMF (40 mL) under an argon 
atmosphere. fert-Butyl-chloro-dimethyl-sflane (2.43 g, 16.1 mmoi) and imidazole (1.1 
g, 16.1 mmoi) was added. Stirred at RT for 2 h, added EtOAc (250 mL) and then 
washed with water (2 x 100 mL), 4% MgS0 4 (2 x 75 mL), dried (MgS0 4 ), filtered, and 

30 concentrated in vacuo to afford the crude product as yellow oil. Purified by 

chromatography using EtOAc/petroleum ether (40-60)(l:20) as the eluent, affording 
the title compound as an colourless, clear oil. 
Preparation 110: 

(4■Bromo-2-chloro-phenvlV^5 -(^erf-butvl-d^methv^sllanvloxvV2-fluoro-phenvl1- 
35 methanol ( compound 5101 
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A dry flask was charged with 4-bromo-2-chloro-l-iodo-benzene (10.9 g, 34.5 mmol) 
and the flask was evaporated and then filled with argon, this process repeated twice. 
Dry THF (100 mL) was added, and the solution cooled to -50 °C; then 
Isopropylmagnesium chloride (17.3 mL, 2.0 M in diethyl ether, 34.5 mmol) was added 
5 slowly over 15 min. keeping the temperature below -40 °C. On completion of the 
addition the reaction mixture was stirred at -40 °C for 45 min. The temperature was 
raised to -25 °C for 5 min. and then lowered to -40 °C, followed by slowly addition of a 
solution of compound 509 in dry THF (15 mL). On completion of the addition the 
reaction mixture was stirred at -40 °C for 10 min. and was then allowed to warm to 5 
10 °C over a period of 2.5 h. The reaction mixture was slowly poured into ice-cold 2N 

H 2 S0 4 (200 mL) and extracted with EtOAc. The aqueous phase was extracted with four 
more portions of EtOAc. The organic phases were combined, dried (MgS0 4 ), filtered, 
and concentrated In vacuo to afford the crude product as brown oil. Used without 
further purification. 

15 

Preparation 111: 

( r 4-Bromo-2-chloro-phenvlVf2-fluoro-5-hvdroxv-phenvn-methanone ( compound 511) 
Compound 510 (15.9 g, 35.6 mmol) was dissolved in dry DCM (80 mL) and dry 
acetonitrile (10 mL) under an argon atmosphere. The mixture was cooled to 0 °C and 

20 added 4-methyl-morpholine 4-oxide (6.27 g, 53.5 mmol), grinded molecular sieve (4A, 
17.8 g). Tetra-/V-propylammonium perruthenate(VII) (250 mg, 0.71 mmol) was added 
In 5 portions (5 x 50 mg) and the reaction mixture was stirred for 10 min. at 0 °C, 
evaporated to 1/3 volume and filtered through silica. The silica was washed with EtOAc 
(300 mL). The organic phase was concentrated in vacuo affording the crude product. 

25 Purified by continuously gradient flash chromatography using EtOAc/petroieum ether 
(40-60)(v:v= 1:80 to 1:10) as the eluent, affording the title compound as a yellow 
solid. 

Preparation 

30 r2-Chloro-4-(2,4-dmuoro-phenvlaminoVphenvn-f2-fluoro-5-hvdroxv-DhenvlV 
methanone (compound 512T 

Compound 511 (200 mg, 0,6 mmol) was dissolved in dry 1,4-dioxane (5 mL) in a 
reaction vial under an argon atmosphere. 2,4-Difluoro-phenylamine (78 mg, 62 |JL, 0.6 
mmol) was added and dissolved in the solvent. Rac-BINAP (17 mg, 0.028 mmol), 
35 Pd 2 (dba) 3 (17 mg, 0.018 mmol) and Cs 2 C0 3 (277 mg, 0.85 mmol) were added. The 

reaction vial was flushed with argon, closed and then stirred at 130 °C for 40 min. in a 
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microwave oven. The reaction mixture was allowed to cool to RT, filtered through Celite 
and then purified by continuous gradient flash chromatography using EtOAc/petroleum 
ether (40-60)(v:v= 1:7 to 1:3) as the eluent to afford the title compound as a yellow 
solid. 

5 

Example 214: 

r2-Chloro-4-f2,4-difluoro-DhenvlaminoVDhenvl1 -r2-fluoro-5-r3-hydroxy-propoxyV 
phenvll-methanone (compound 314) 

Compound 512 (38 mg, 0.1 mmol) was dissolved in acetonitrlle (2 mL) in a reaction 
10 vial. 3-Chloro-propan-l-ol (11 uL, 0.12 mmol), K 2 C0 3 (17 mg, 0.12 mmol) and Nal 
(cat. amount) were added. The reaction vial was flushed with argon, closed and then 
stirred at 130 °C for 20 mln. in a microwave oven. The reaction mixture was allowed to 
cool to RT and then poured into a mixture of EtOAc/water. The aqueous phase was 
acidified with HCI (4N) and the layers were separated. The aqueous phase was 
15 extracted with more EtOAc. The organic phases were combined, dried (MgS0 4 ), filtered 
and concentrated in vacuo affording the crude product. Purified by continuously 
gradient flash chromatography using EtOAc/petroleum ether (40-60)(v:v= 1:3 to 1:1) 
as the eluent, affording the title compound as a yellow solid. 13 C NMR (CDCI 3 ) 6 190.8, 
159.1 (dd), 155.6 (dd), 155.3 (d), 155.0 (d), 148.0, 134.7, 133.0, 129.4, 127.9 (d), 
20 124.4 (m), 120.4 (d), 117.1 (d), 116.0, 115.1 (d), 112.8, 111.6 (dd), 104.9 (dd), 
66.3, 60.0, 32.0 

Example 215: 

r2-Chloro-4-(2;4-difluoro-phenvlaminoVphenvl1-r5-r2.2-dimethvl-ri.31dioxolan-4- 

25 vlmethoxvV2-fluoro-phenyil-methanone (compound 315^ 

Compound 512 (54 mg, 0.14 mmol) was dissolved in acetonitrile (4 mL) in a reaction 
vial. Compound 506 (61 mg, 0.21 mmol) and K 2 C0 3 (30 mg, 0.21 mmol) were added. 
The reaction vial was flushed with argon, closed and then stirred at 110 °C for 50 min. 
in a microwave oven, followed by reflux in a oil bath for 24 h. The reaction mixture was 

30 concentrated in vacuo and purified by continuously gradient flash chromatography 

using EtOAc/petroleum ether (40-60)(v:v= 1:7 to 1:3) as the eluent, affording the title 
compound as a yellow oil. 13 C NMR (CDCI 3 ) 5 190.6, 159.1 (dd), 154.7, 154.5 (d), 
154.4 (dd), 147.8, 134.7, 132.9, 129.6, 127.9 (d), 124.4 (dd), 124.2 (dd), 120.6 (d), 
117.1 (d), 116.0, 115.1 (d), 112.9, 111.6 (dd), 109.9, 104.9 (dd), 73.9, 69.6, 66.6, 

35 26.8, 25.4 
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Example 216: 

J2-Ch|oro-4-(2,4-dlfluoro-pte^ 
phenvll-methanone (Compo und 316^ 

Compound 315 was dissolved in TFA:water (3:1, 8 mL) and stirred at RTfor 1 h. The 
5 reaction mixture was concentrated in vacuo and purified by continuously gradient flash 
chromatography using EtOAq/petroleum ether (40-60)(v:v= 1:2 to 100:0) as the 
eluent, affording the title compound as a yellow foam. 13 C NMR (DMSO-d 6 ) 5 189.3, 
158.8 (dd), 155.7 (dd), 154.9 (d), 153.8 (d), 149.5, 133.5, 133.4, 127.8 (d), 126.5 
(dd), 126.3, 124.1 (dd), 119.7 (d), 117.1 (d), 114.9 (d), 114.7, 112.0 (dd), 111.7, 
10 105.0 (dd), 70.4, 69.8, 62.5 

Preparation 113: 

r2-Chloro-4-(4-chioro-2-methvi-DhenvlaminoVph enyll-f2-fluoro-5-hvdroxy-phenyl)- 
methanone (compound 513^ 

15 4-Chloro-2-methyl-phenylamine (73 \sL, 0.60 mmol) was dissolved in 5 mL dry 1,4- 
dioxane in a reaction vial under an argon atmosphere. Compound 511 (200 mg, 0.60 
mmol) was added and dissolved In the solvent. Rac-BINAP (18 mg, 0.028 mmol), 
Pd 2 (dba) 3 (17 mg, 0.018 mmol) and Cs 2 C0 3 (277 mg, 0.84 mmol) were added. The 
reaction vial was flushed with argon, closed and then stirred at 130 °C for 10 min. in a 

20 microwave oven. The reaction mixture was filtered through Celite and then purified by 
continuous gradient flash chromatography using EtOAc/petroleum ether (40-60) (v:v= 
1:9 to 1:4) as the eluent to afford the title compound as yellow solid. 13 C NMR (CDCI 3 ) 
8 

25 Example 217: 

2-f3-r2-Chloro>4-(4-chloro-2-methvl -phenvlaminoVbenzovl1-4-fluoro-phenoxy>-/V- 
methyl-acetamide (compound 317) 

Compound 513 (36 mg, 0.09 mmol) was dissolved in acetonitrile (2 mL) in a reaction 
vial. 2-Chloro-/V-methyl-acetamide (30 mg, 0.28 mmol), K 2 C0 3 (38 mg, 0.28 mmol) 

30 were added. The reaction vial was flushed with argon, closed and then stirred at 130 °C 
for 45 min. in a microwave oven. The reaction mixture was poured into a mixture of 
EtOAc:H 2 0 (1:1, 10 mL). The layers were separated and the aqueous phase was 
extracted with EtOAc (3x5 mL). The combined organic layers were dried (MgS0 4 ), 
filtered, concentrated in vacuo and purified by continuously gradient flash 

35 chromatography using EtOAc/petroleum ether (40-60)(v:v= 1:3 to 100:0) as the 

eluent, affording the title compound as a yellow oil. 13 C NMR (CDC! 3 ) 5 190.1, 168.2, 
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155.7 (d), 153.2 (d), 149.2, 136.6, 135.0, 134.5, 133.4, 131.2, 130.5, 128.7 (d), 
128.1, 127.1, 125.3, 119.6 (d), 117.4 (d), 116.1 (d), 115.6, 112.4, 68.0, 25.8, 17.9 

Example 218: 
5 r2-Chloro-4-(4-chloro-2-me^ 

propoxyVphenvn-methanone (compound 318^ 

The reaction was carried out as described in the preparation of compound 317, using 
compound 513 (31 mg, 0.079 mmol) as the phenol and 3-chloro-propan-l-ol (20 uL, 
0.24 mmol) as the alkyl-chloride. Stirred at 130 °C for 15 min. in a microwave oven. 
10 Purified by continuous gradient flash chromatography using EtOAc/petroleum ether 

(40-60) (v:v= 15:85 to 60:40) as the eluent, affording the title compound as yellow oil. 
13 C NMR (CDCI 3 ) 6 190.7, 155.2 (d), 154.9 (d), 148.8, 136.7, 134.9, 134.3, 133.2, 
131.1, 130.4, 128.7, 128.1 (d), 127.1, 125.1, 120.2 (d), 117.0 (d), 115.7, 115.0 (d), 
112.5, 66.3, 60.2, 32.0, 17.9 

15 

Example 219: 

2-f3-r2-Chloro-4-f4-chloro-2-methvl-phenylaminoVbenzovn-4-fiuoro-phenoxv>-/V.A/- 
dimethvl-acetamide (compound 319) 

The reaction was carried out as described in the preparation of compound 317, using 
20 compound 513 (36 mg, 0.092 mmol) as the phenol and 2-chloro-/V,/v-dlmethyl- 

acetamide as the alkyl-chloride (29 uL, 0.28 mmol). Stirred at 130 °C for 15 min in a 
microwave oven. Purified by continuous gradient flash chromatography using 
EtOAc/petroleum ether (40-60) (v:v= 1:1 to 100:0) as the eluent, affording the title 
compound as oil. 13 C NMR (CDCI 3 ) 8 190.3, 167.2, 155.6 (d), 154.2 (d), 148.9, 136.7, 
25 134.9, 134.3, 133.3, 131.1, 130.4, 128.4, 128.1 (d), 127.1, 125.1, 120.4 (d), 117.2 
(d), 115.7, 112.4, 67.7, 36.5, 35.7, 17.9 

Example 220: 

r2-Chlor o-4-f4-chloro-2-methvl-phenvlaminoVphenvn-r5-f2,2-dimethyl-[l r 31dioxolan- 

30 4-vlmeth oxvV2-fluoro-phenyn-methanone (compound 320^ 

The reaction was carried out as described in the preparation of compound 311, using 
compound 513 (34 mg, 0.087 mmol) as the phenol. Stirred at 130 °C for 45 min. in a 
microwave oven. Purified by continuous gradient flash chromatography using 
EtOAc/petroleum ether (40-60) (v:v= 1:9 to 1:1 ) as the eluent, affording the title 

35 compound as yellow oil. 13 C NMR (CDCI 3 ) 5 190.5, 155.4 (d), 154.7 (d), 148.8, 136.7, 
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134.9, 134.3, 133.2, 131.2, 130.4, 128.6, 128.1 (d), 127-1, 125.1, 120.4 (d), 117.1 
(d), 115.7, 115.1 (d), 112.5, 109.9, 73.9, 69.6, 66.6, 26.8, 25.3, 17.9 

Example HI: 
5 r2-Chloro-4-(4-chloro-2-methvl^ 

fluoro-phenyll-methanone (compound 321) 

Compound 320 (31 mg, 0.07 mmol) was dissolved in TFA:H 2 0 (3:1, 10 mL) and stirred 
at RT for 1 h. The reaction mixture was concentrated in vacuo and purified by flash 
chromatography using DCM/MeOH (v:v= 99.5:0.5 to 98.5:1.5) as the eluent, affording 
10 the title compound as oil. 13 C NMR (CDCI 3 ) 6 190.5, 155.4 (d), 154.6 (d), 148.9, 136.7, 
134.9, 134.3, 133.3, 131.2, 130.4, 128.5, 128.2 (d), 127.1, 125.1, 120.2 (d), 117.1 
(d), 115.7, 115.2 (d), 112.5, 70.3, 69.9, 63.5, 17.9 

Preparation 114: 

15 r2-Chloro-4-(4"fluoro-2-methvl- phenylaminoVphenyl1-(2-fluoro-5-hvdroxy-phenylV 
methanone (compound 514) 

The reaction was carried out as described in the preparation of compound 513 using 
compound 511 (49 mg, 0.15 mmol) as the bromo compound and 4-fluoro-2-methyl- 
phenyiamlne (17 pL, 0.15 mmol) as the amine. Stirred at 110 °C for 40 min. in a 
20 microwave oven. Purified by continuous gradient flash chromatography using 

EtOAc/petroleum ether (40-60) (v:v= 1:5 to 1:2) as the eluent, affording the title 
compound as yellow solid. 

Example 222: 

25 r2"Chloro-4-(4-fluoro-2-methyl-phenylaminoVphenyn-r2-fluoro-5"f3-hvdroxy- 
propoxvVphenvn-methanone (compound 322^ 

The reaction was carried out as described in the preparation of compound 317, using 
compound 514 (31 mg, 0.083 mmol) as the phenol and 3-chloro-propan-l-ol (21 pL, 
0.25 mmol) as the alky! chloride. Stirred at 130 °C for 75 min. in a microwave oven. 
30 Purified by continuous gradient flash chromatography using EtOAc/petroleum ether 

(40-60) (v:v= 1:4 to 4:1) as the eluent, affording the title compound. 13 C NMR (CDCI 3 ) 
5 190.6, 160.6 (d), 155.1 (d), 154.9 (d), 149.9, 136.4 (d), 135.1, 133.8 (d), 133.4, 
128.2 (d), 127.9, 127.2 (d), 120.1 (d), 117.8 (d), 117.0 (d), 115.1 (d), 114.9, 113.8 
(d), 111.7, 66.3, 60.2, 32.0, 18.1 



Preparation 115: 
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r2-Chloro-4-(4-fluoro-DhenYlamino^ 
(compound 515) 

The reaction was carried out as described In the preparation of compound 513, using 
compound 511 (99 mg, 0.3 mmol) as the bromo compound and 4-fiuoro-phenylamine 
5 (29 pL, 0-3 mmol) as the amine. Stirred at 130 °C for 30 min. in a microwave oven. 
Purified by continuous gradient flash chromatography using EtOAc/petroieum ether 
(40-60) (v:v= 1:5 to 1:2) as the eluent, affording the title compound as yellow solid. 

Example 223: 
10 r2-Chloro-4-(4-fluoro-phenylamino )-ph 
methanone (compound 323) 

The reaction was carried out as described in the preparation of compound 317 using 
compound 515 as the phenol and 3-chloro-propan-l-ol (24 pL, 0.29 mmol) as the 
alkyi-chioride. Stirred at 130 °C for 60 min. in a microwave oven. Purified by 
15 continuous gradient flash chromatography using EtOAc/petroieum ether (40-60) (v:v= 
1:4 to 4:1) as the eluent, affording the title compound. 13 C NMR (CDCI 3 ) 5 190.7, 159.6 
(d), 155.2 (d), 155.0 (d), 148.9, 136.0 (d), 134.9, 133.3, 128.5, 128.1 (d), 124.1 (d), 
120.2 (d), 117.0 (d), 116.4 (d), 115.5, 115.1 (d), 112.3, 66.3, 60.0, 32.0 

20 Example 224: 

r2-Chloro-4-r4-fluoro-Dhenylamino)-phenyil-f5-r2,2-dlmethvl-ri,31dioxolan-4- 
vlmethoxvV2>fluoro-phenyn-methanone (compound 324^ 

The reaction was carried out as described in the preparation of compound 311, using 
compound 515 (35 mg, 0.097 mmol) as the phenol. Stirred at 130 °C for 75 min. in a 
25 microwave oven. Purified by continuous gradient flash chromatography using 

EtOAc/petroieum ether (40-60) (v:v= 1:9 to 2:3) as the eluent, affording the title 
compound. 13 C NMR (CDCI 3 ) 5 190.5, 159.7 (d), 155.4 (d), 154.7 (d), 148.8, 135.9 (d), 
134.9, 133.2, 128.8, 128.1 (d), 124.2 (d), 120.4 (d), 117.1 (d), 116.5 (d), 115.5, 
115.1 (d), 112.4, 109.9, 74.0, 69.6, 66.7, 26.8, 25.4 

30 

Preparation 116: 

r2-Chloro-4-f2-chloro-4-fluoro-phenvlaminoVphenvn-f2-fluoro-5-hvdroxy-phenylV 
methanone (compound 516^ 

The reaction was carried out as described in the preparation of compound 513, using 
35 compound 511 (95 mg, 0.29 mmol) as the bromo compound and 2-chloro-4-fluoro- 
phenylamine (35 pL, 0.29 mmol) as the amine. Stirred at 130 °C for 10 min. in a 
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microwave oven. Purified by continuous gradient flash chromatography using 
EtOAc/petroleum ether (40-60) (v:v= 1:5 to 1:2) as the eluent, affording the title 
compound as yellow solid. 

5 Example 225: 

r2-Chioro-4-f2-chloro-4-fluoro-phenylamino)-phenyl1-r2-fiuoro -5-r3-hvdroxv-propoxvV 
phenyll-methanone fcompound 325) 

The reaction was carried out as described in the preparation of compound 317 using 
compound 516 (27 mg, 0.068 mmol) as the phenol and 3-chloro-propan-l-ol (17 pL, 

10 0.2 mmol) as the alkyl-chloride. Stirred at 130 °C for 60 min. in a microwave oven. 
Purified by continuous gradient flash chromatography using EtO Ac/petroleum ether 
(40-60) (v:v= 1:4 to 4:1) as the eluent, affording the title compound as yellow oil. 13 C 
NMR (CDCI3) 5 190.7, 158.5 (d), 155.2 (d), 155.0 (d), 147.1, 134.6, 133.7 (d), 132.8, 
130.3, 127.7 (d), 126.7 (d), 122.5 (d), 120.6 (d), 117.5 (d), 117.1 (d), 116.9, 115.0, 

15 114.9 (d), 113.7, 66.4, 60.2, 32.0 

Preparation 117: 

r2-Chloro-4-r2-nitro-phenvlaminoVphenvn-r2-fluoro-5-hvdroxv-phenvn-methanone 
(compound 517^ 

20 The reaction was carried out as described in the preparation of compound 513, using 
compound 511 (200 mg, 0.6 mmol) as the bromo compound and 2-nitro-phenylamlne 
(84 mg, 0.6 mmol) as the amine. Stirred at 130 °C for 10 min. in a microwave oven. 
Purified by continuous gradient flash chromatography using EtOAc/petroleum ether 
(40-60) (v:v= 1:9 to 1:4) as the eluent, affording the title compound as orange solid. 

25 

Preparation 118/Example 290: 

r2-Chloro-4-f2-nitro-phenv»aminoVphenvl1-r2-fluoro-5-(2-morpholin-4-yl-ethoxvV 
phenyn-methanone fcompound 518) 

Compound 517 (30 mg, 0.08 mmol) was dissolved in acetonitrile (2 mL) in a reaction 
30 vial. 4-(2-Chloro-ethyl)-morpholine hydrochloride (44 mg, 0.24 mmol) and K 2 C0 3 (33 
mg, 0.24 mmol) were added. The reaction vial was flushed with argon, closed and then 
stirred at 130 °C for a total of 105 min. in a microwave oven. The reaction mixture was 
poured into a mixture of EtOAc:H 2 0 (1:1, 10 mL). The layers were separated and the 
aqueous phase was extracted with EtOAc (2 x 10 mL). The combined organic layers 
35 were dried (MgS0 4 ), filtered, concentrated in vacuo and purified by continuously 
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gradient flash chromatography using EtOAc/petroleum ether (40-60)(v:v= 1:9 to 3:2) 
as the eluent, affording the title compound as a light yellow oil. 

Preparation 119/Example 291: 
5 r2-Chloro-4-(2-nitro-ohenylaminoVDhenyl1-r5-(2,2-dimethyl-ri>31dioxolan>4- 
vlmethoxyV2-fluoiT>-phenyn-methanone (compound 519^ 

The reaction was carried out as described in the preparation of compound 311, using 
compound 517 (36 mg, 0.093 mmol) as the phenol. Stirred at 130 °C for 15 min. in a 
microwave oven. Purified by continuous gradient flash chromatography using 
10 EtOAc/petroleum ether (40-60) (v:v= 1:9 to 2:3) as the eluent, affording the title 
compound as light yellow oil. 

Preparation 120/Example 292: 

r2-Chloro-4-(2-nitro-phenvlaminoVphenvn-r5-f2,3-dihvdroxv-propoxyV2-fluoro- 
15 phenvll-methanone fcomoound 52CH 

Compound 519 (46 mg, 0.092 mmol) was dissolved in TFA : H 2 0 (3:1, 10 ml_) and 
stirred at RTfor 1 h. The reaction mixture was concentrated in vacuo and purified by 
flash chromatography using DCM/MeOH (v:v= 4:1 to 1:4) as the eluent, affording the 
title compound. 

20 

Example 226: 

r4-f2-Amino-phenvlamino)-2-chloro-phenvn-r5-(2 > 3-dlhvdroxv-propoxvV2-fluoro- 
phenyll-methanone f compound 326) 

Compound 520 (37 mg, 0.08 mmol) was dissolved in MeOH (2 mL), NH 4 CI (29 mg, 
25 0.55 mmol) and Zn-dust (72 mg, 1.10 mmol) were added. Reflux for 0.5 h, allowed to 
cool to RTand filtered. Purified by flash chromatography using DCM:MeOH (v:v= 95:5) 
as the eluent, affording the title compound. 13 C NMR (CD 3 OD) 5 192.4, 156.5 (d), 156.2 
(d), 153.1, 144.8, 136.3, 135.1, 129.9 (d), 128.4, 128.1, 127.1, 126.8, 120.8 (d), 
119.6, 118.0 (d), 117.7, 116.5 (d), 115.8, 112.5, 71.7, 71.2, 64.0 

30 

Example 227: 

r4-f2"Amino-phenvlamin oV2-chloro-phenyn-r2-fluoro-5-r2-morpholfn-4-vl-ethoxy^- 
phenvH-methanone (comp ound 327) 

The reaction was carried out as described in the preparation of compound 326, using 
35 compound 518 (37 mg, 0.074 mmol) as the 
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nitro compound. Purified by flash chromatography using DCMrMeOH (v:v= 95:5) as the 
eluent, affording the title compound. 13 C NMR (CDCI 3 ) 6 190.6, 155.2 (d), 154.6, 149.8, 
142.9, 135.0, 133.4, 128.3 (d), 128.0, 127.7, 127.0, 125.2, 120.2 (d), 119.2, 117.0 
(d), 116.4, 115.2 (d), 115.1, 111.9, 66.5, 66.1, 57.4, 53.9 

5 

Preparation 121: 

r4-Bromo-2-chloro-phenylV(2-chloro-5-methoxy"phenylVmethanol (compound 521) 
To a solution of 4-bromo-2-chloro-l-iodo-benzene (10.0 g, 31.5 mmol) in THF (120 ml) 
was added 2 M solution of isopropylmagnesium chloride in THF (17.3 ml, 34.60 mmol) 

10 at - 65°C. The reaction mixture was stirred at -40°C for 20 min. After 2-chloro-5- 
methoxy- benzaldehyde (5.5 g, 32.20 mmol) was added, the reaction mixture was 
warmed to room temperature and stirred overnight. Then the solution was quenched 
with saturated aqueous solution of NH 4 CI. The aqueous phase was extracted twice with 
diethyl ether. The combined organic phases were dried over MgS0 4 and concentrated in 

15 vacuo. The crude material was purified by chromatography (petroleum ether/CH 2 CI 2 
1:1) to provide title compound as a yellowish oil. 

Preparation 122: 

(4--Bromo-2-chloro>phenyn-f2-chloro-5-methoxy-phenyn-methanone (compound 522) 
20 To a solution of compound 521 (5.18 g, 14.3 mmol) in CH 2 C1 2 (100 ml) was 
portionswise added Dess-Martjn periodinane (6.11 g, 14.40 mmol) at room 
temperature. After being stirred at room temperature for 1 h, the reaction mixture was 
concentrated together with silica gel in vacuo. The residue was purified by 
chromatography (petroleum ether/CH 2 CI 2 1:1) to give the title compound as colourless 
25 oil. 

Preparation 123: 

(4-Bromo-2-chloro>phenyl)-(2-chloro-5-hydroxy-phenyl)-methanone (compound 523) 
To a solution of compound 522 (4.63 g, 12.86 mmol) in CH 2 CI 2 (50 ml) was dropwise 
30 added alM solution of BBr 3 in CH 2 CI 2 at -40°C. The reaction solution was warmed to 
room temperature and stirred overnight. After reaction, the solution was poured into 
brine. The aqueous phase was extracted twice with CH 2 CI 2 . The combined organic 
phases were dried over MgS0 4 and concentrated in vacuo to give a solid, which was 
washed with petroleum ether/CH 2 Cl 2 1:1, giving the title compound as a greyish solid. 

35 

Preparation 124: 
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r2-Chloro-4'r2,6-difluor D-phenylamino)-phenvll-(2--chloro--5-hvdroxv-phenvl)- 
methanone (compound 5241 

A mixture of compound 523 (1.00 g, 3.00 mmol), 2,6-difluoroaniline (0.47 g, 3.60 
mmol), rac-BINAP (74 mg, 0.12 mmol), Pd 2 (dba) 3 and Cs 2 C0 3 (1.95 g, 6.00 mmol) in 
5 1,4-dioxane (30 ml) was stirred at 120°C for 2 days. The mixture was filtered and 

washed with 1,4-dioxane. The filtrate was concentrated together with silica gel in vacuo 
and purified by chromatography (petroleum ether/ethyl acetate 3:1) to provide the title 
compound as a solid. 

10 Example 228: 

r2-Chloro-4-f2.6-difluoro- phenvlaminoVphenyiyr2-chloro-5-f2-morpholin-4-yl- 
ethoxyVphenvll-methanone (compound 3281 

A mixture of compound 524 (42 mg, 0.11 mmol), 4-(2-chloro-ethyl)-morpholine (50 
mg, 0.27 mmol) and K 2 C0 3 (100 mg, 0.72 mmol) in CH 3 CIM (2 ml) in a sealed glass was 
15 stirred at 90°C for 18 h. The mixture was then filtered. The filtrate was concentrated in 
vacuo. The residue was purified by chromatography (ethyl acetate), furnishing the title 
compound as a brownish oil. 13 C NMR (CDCI 3 ) 5 192.5, 157.5 (dd), 157.2, 148.2, 140.2, 
135.6, 134.0, 131.0, 127.8, 126.1 (t), 123.5, 118.2, 116.7 (t), 116.4, 115.4, 112.7, 
112.2 (m), 66.6, 66.1, 57.4, 54.0 

20 

Example 229; 

(±)-r2-Chloro-4-(2 f 6-dmuoro-phenviaminoVphenvlVr2-chloro- 5-r2.3-dihvdroxy- 
propoxvV phenvn-methanone (compound 329) 

A mixture of compound 524 (42 mg, 0.11 mmol), (±)-toluene-4-sulfonic acid 2,2- 
25 dimethyl-Cl^ldioxolan^-ylmethyl ester (50 mg, 0.17 mmol) and K 2 C0 3 (100 mg, 0.72 
mmol) was treated as described for compound 328. Chromatography (petroleum 
ether/ethyl acetate3:l) furnished an acetonide. 

The acetonide was taken up in TFA/H 2 0 3:1 (1 ml) at room temperature and the 
obtained solution was stirred at the same temperature for 0.5 h. The mixture was then 
30 concentrated in vacuo. The residue was purified by chromatography (ethyl acetate), 
giving the title compound as colourless foam. 13 C NMR (CDCI 3 ) 8 192.6, 157.5 (dd), 
157.1, 148.4, 140.3, 135.6, 134.1, 131.1, 127.5, 126.1 (t), 123.7, 118.0, 116.7 (t), 
116.4, 115.4, 112.7, 112.2 (m), 70.2, 69.6, 63.4 

35 Example 230: 
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r5-f3-Bromo-DroDOxvV2-chloro-phenvl1>r2-chloro-4-f2,6-difluoro-phenviaminoV 
Phenvll-methanone (compound 330^ 

A mixture of compound 524 (0.20 g, 0.51 mmol), 1,3-dibromopropane (0.62 g, 3.06 
mmol) and K 2 C0 3 (0.21 g, 1.53 mmol) was treated as described for compound 328. 
5 Chromatography (petroleum ether/ethyl acetate 4:1) furnished the title compound. 13 C 
NMR (CDCI 3 ) 5 192.6, 157.5 (dd), 157.3, 148.2, 140.2, 135.6, 134.1, 131.0, 127.8, 
126.0 (t), 123.4, 118.0, 116.7 (t), 116.4, 115.3, 112.7, 112.2 (m), 65.8, 32.2, 29.7 

Preparation 125: 

10 3-f4-Bromo-2-chloro-benzovlV4-methyl-benzoic acid methvl ester (compound 525) 
To a solution of 3-iodo-4-methyl-benzoic acid methyl ester (13.50 g, 48.92 mmol) in 
THF (260 mL) was added 2 M solution of isopropylmagnesium chloride in THF (24.5 mL, 
49.00 mmol) at - 50°C. After the reaction mixture was stirred at the same temperature 
for 30 min, compound 440 (13.39 g, 40.70 mmol) was added. , The solution was 

15 warmed up to room temperature and stirred at the same temperature for 2 h. The 
reaction was then quenched with saturated aqueous solution of NH 4 CI. The aqueous 
phase was extracted twice with diethyl ether. The combined organic phases were dried 
over MgS0 4 and concentrated in vacuo. The crude material was taken up in ethanol and 
heated for reflux. The obtained solution was cooled down to room temperature. The 

20 crystals were filtered off and dried. 

Preparation 126: 

(4-Bromo>2-chloro-phenvl)-r5-hvdroxvmethvi-2-methvI-phenv»Vmethanol (compound 
526) 

25 A mixture of compound 525 (4.01 g, 10.90 mmol) and LiAIH 4 (0.83 g, 21.82 mmol) in 
THF (100 mL) was heated for reflux for 1.5 h. After being cooled down to room 
temperature, the reaction mixture was poured into H 2 0 and aqueous solution of H 2 S0 4 
(2M, 50 mL) was added. This mixture was then extracted twice with diethyl ether. The 
combined organic phases were dried over Na 2 S0 4 and concentrated in vacuo, giving the 

30 title compound. 

Preparation 127: 

(4-Bromo-2-chl oro-phenylVr2^methyl~5'triisopropvisilanyloxymethyl-phenyl)-methanol 
(compound 527) 

35 To a solution of compound 526 (3.68 g, 10.80 mmol) and imidazol (1.47g, 21.60 

mmol) in DMF (40 mL) was added TIPSCI (2.30 mL, 10.80 mmol) at room temperature. 
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The reaction solution was stirred at the same temperature for 3 h and then poured into 
H 2 0. The aqueous mixture was extracted three times with diethyl ether. The combined 
organic phases were washed with brine, dried over Na 2 S0 4 , and concentrated in vacuo. 
The residue was purified by chromatography (ethyl acetate/petroleum ether 1:10), 
5 furnishing the title compound. 

Preparation 128: 

(4"Bromo-2-chloro-phenvlVf2>methyl-5 -triisoDropylsilanvioxymethyl-phenyl)- 
methanone (compound 528T 
10 Compound 527 (4.12 g, 8.27 mmol) was treated as described for compound 522. Flash 
chromatography (petroleum ether/ethyl acetate 3:97) to provide the title compound. 

Preparation 129: 

r2-Chloro-4-r2,4-difiuoro-phenylaminoVphenvn-(2-methyl-5- 
15 triisoprop ylsilanyloxvmethvl-phenvlVmethanone (compound 529^ 

A mixture of compound 528 (505 mg, 1.02 mmol), 2,4-dlfluoroaniline (0.14 mL, 1.32 
mmol), Cs 2 C0 3 (995 mg, 3.65 mmol), BINAP (26 mg, 0.041 mg), and Pd(OAc) 2 (9 mg, 
0.041 mmol) in 1,4-dloxane (15 mL) was stirred in a sealed bottle at 100°C for 18 h. 
The mixture was filtered. The filtrate was concentrated in vacuo together with siiica gel. 
20 The residue was purified by flash chromatography (ethyl acetate/ petroleum ether: 
graduated from 0/100 to 40/60), furnishing the title compound. 

Example 231: 

r2-Chloro-4-( r 2,4-difluoro-phenvlaminoVphenylVr5- hydroxymethyl-2-methyl-phenylV 

25 methanone (compound 331) 

To a solution of compound 529 (1.85 g, 3.40 mmol) in THF (40 mL) was added 1 M 
solution of TBAF in THF (4.1 mL, 4.10 mmol) at room temperature. The reaction 
solution was stirred at room temperature for 30 min and then poured into H 2 0 and 
extracted with diethyl ether. The combined organic phases were dried over Na 2 S0 4 and 

30 concentrated in vacuo. The residue was purified by flash chromatography (ethyl 

acetate/petroleum ether: graduated from 20/80 to 50/50), giving the title compound. 
13 C NMR (DMSO-de) 5 195.4, 158.7 (dd), 155.7 (dd), 149.0, 139.9, 138.8, 134.8, 
133.3, 130.8, 128.7, 127.1, 126.7, 126.3 (dd), 124.3 (dd), 114.8, 111.9 (dd), 111.7, 
105.0 (dd), 62.1, 19.4 

35 

Example 232: 
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r2-Chloro-4-(2,4-dinuoro -phenvlamino^ 
methanone (compound 332^ 

To a solution of compound 331 (0.79 g, 2.09 mmol), Et 3 N (0.58 mL, 4.18 mmol), and 
DMAP (10 mg) in CH 2 CI 2 (50 mL) was added p-toluenesulfonyl chloride (0.60 g, 3.14 
5 mmol) at room temperature. The reaction mixture was stirred at the same temperature 
for 18 h and then poured Into H 2 0. The aqueous phase was extracted three times with 
CH 2 CI 2 . The combined organic phases were dried over Na 2 S0 4 and concentrated in 
vacuo. The residue was purified by chromatography (petroleum ether/ethyl acetate: 
graduated from 90/10 to 75/25), giving the title compound. 13 C NMR (CDCl 3 ) 8 195.7, 
10 159.2 (dd), 155.5 (dd), 147.8, 139.4, 138.3, 135.2, 134.8, 133.5, 131.8, 131.0, 

129.6, 129.4, 124.4 (dd), 124.3 (dd), 116.2, 112.8, 111.6 (dd), 105.0 (dd), 45.6, 20.2 

Example 233: 

(5-Azidomethvi~2-methvl -phenvlVr2-chloro-4-f2.4-difiuoro-phenylaminoVphenyll- 

15 methanon e (compound 333^ 

A mixture of compound 332 (56 mg, 0.14 mmol) and NaN 3 (18 mg, 0.28 mmol) in DMF 
(4 mL) was stirred at 80°C for 3 h. The reaction mixture was poured into H 2 0 and 
extracted three times with CH 2 CI 2 . The combined organic phases were washed with 
brine, dried over Na 2 S0 4 , and concentrated in vacuo, furnishing the title compound. 13 C 

20 NMR (CDCI 3 ) 8 195.9, 159.2 (dd), 155.6 (dd), 147.9, 139.6, 138.1, 135.2, 133.6, 

132.6, 131.9, 130.6, 129.3, 124.4 (dd), 116.2, 112.8, 111.6 (dd), 105.0 (dd), 54.1, 
20.2 

Example 234: 

25 (5- Amlnomethvl-2-methvl-phenvn-r2>chloro-4-(2.4-difluoro~phenvlaminoVphenvlV 
methanone (compound 334) 

To a solution of compound 333 (46 mg, 0.11 mmol) was added triphenylphosphine (67 
mg, 0.26 mmol) at room temperature. The solution was stirred at the same 
temperature for 18 h. H z O (0.5 mL) was added. The mixture was then heated for reflux 
30 for 4 h and concentrated together with silica gel in vacuo. The residue was purified by 
chromatography (MeOH/ethyl acetate: graduated from 13/87 to 30/70), providing the 
title compound. 13 C NMR (CDCI 3 ) 5 196.4, 159.1 (dd), 155.5 (dd), 147.8, 139.6, 139.3, 
136.5, 135.1, 133.5, 131.6, 129.8, 129.5, 128.3, 124.5 (dd), 124.3 (dd), 116.2, 
112.8, 111.6 (dd), 104.9 (dd), 45.6, 20.1 

35 

Preparation 130: 
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r4-Bromo~2-chloro-phenyl)-(5-hvdroxvmethvl>2-methoxv-phenvn-methanol 
(compound 530) 

Compound 441 (1.05 g, 2.70 mmol) was treated as described for compound 526. Flash 
chromatography (ethyl acetate/petroleum ether: graduated from 25/75 to 45/55) 
5 provided the title compound. 

Preparation 131: 

(4-Bromo-2-chloro-phenyl)-(2-methoxy-5-t;riisopropylsilanyloxymet;hyl-phenyl)- 
methanol (qompound 531) 
10 Compound 530 (766 mg, 2.14 mmol) was treated as described for compound 527. 

Flash chromatography (ethyl acetate/petroleum ether: graduated from 4/96 to 30/70) 
furnished the title compound. 

Preparation 132: 

15 r4-Bromo-2-chloro-DhenvlV(2- methoxy-5-triisopropvlsilanvioxvmethyl-phenvlV 
methanone (compounc| 532) 

Compound 531 (710 mg, 1.38 mmol) was treated as described for compound 504. 
Flash chromatography (petroleum ether/ethyl acetate 3:97) to provide the title 
compound. 

20 

Preparation 133: 

r2-Chloro-4-f2.4-difluoro-phenv[aminoVphenvn-r 2-methoxy-5-triisopropyl- 
silanyloxymethvl-phenyl)-methanone (533^ 

Compound 532 (449 mg, 0.87 mmol) and 2,4-difluoroaniIine (0.12 mL, 1.14 mmol) 
25 were treated as described for compound 529. Flash chromatography (ethyl acetate/ 
petroleum ether: graduated from 10/90 to 25/75) furnished the title compound. 

Example 235: 

r2-Chloro-4-f2.4-difiuoro>phenvlaminoVphenvl1->r5-hvdroxvm ethyl~2-methoxy-phenyl)- 

30 methanone (compound 335> 

Compound 533 (163 mg, 0.29 mmol) was treated as described for compound 331. 
Flash chromatography (ethyl acetate/petroleum ether: graduated from 50/50 to 75/25) 
gave the title compound. 13 C NMR (CD 3 OD) 5 196.0, 161.0 (dd), 158.9, 157.8 (dd), 
150.8, 135.8, 135.1, 134.7, 133.0, 130.7, 130.1, 129.7, 127.3 (dd), 126.2 (dd), 

35 116.4, 112.9, 112.9, 112.6 (dd), 105.7 (dd), 64.5, 56.4 
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Example 236: 

Acetic acid 3~r2-chloro-4-f 2.4-difluoro-DhenvlaminoVbenzovn-4-methoxv>benzvl ester 
(compound 336) 

To a solution of compound 335 (45 mg, 0.11 mmol), Et 3 N (46 uL, 0.34 mmol), and 
5 DMAP (3 mg) in CH 2 CI 2 (5 mL) was added Ac 2 0 (13 uL, 0.13 mmol) at room 

temperature. The solution was stirred at room temperature for 0.5 h. The reaction 
solution was then washed with H 2 0 and saturated aqueous solution of NaHC0 3 , dried 
over MgS0 4 , and concentrated in vacuo. The residue was purified by chromatography 
(ethyl acetate/petroleum ether 1:4), giving the title compound. 13 C NMR (CDCI 3 ) 6 
10 193.1, 170.9, 158.9 (dd), 158.2, 155.3 (dd), 147.2, 134.7, 133.2, 133.2, 130.8, 

130.4, 129.5, 128.3, 124.7 (dd), 123.8 (dd), 116.1, 112.9, 111.7, 111.5 (dd), 104.9 
(dd), 65.6, 56.0, 21.0 

Exa mple 237: 

15 /V-te/t-Bqtoxy-3-[2-chloro-4-(2 f 4-difluorQ-phenylamino)-benzoylh4-methoxy- 
benzamide (compound 337) 

To a mixture of compound 437 (51 mg, 0.12 mmol), O-tert-butyihydroxylamine (31 
mg, 0.24 mmol), /V-methylmorpholine (26 mg, 0.24 mmol) and 1-hydroxybenzotriazol 
(16 mg, 0.12 mmol) in CH 2 CI 2 (5 mL) was added EDCI (30 mg, 0.16 mmol) at room 

20 temperature. The reaction mixture was stirred at the same temperature for 6 h and 

then quenched with H 2 0. The aqueous phase was extracted five times with CH 2 CI 2 . The 
combined organic phases were dried over MgS0 4 and concentrated in vacuo. The 
residue was purified by flash chromatography (ethyl acetate/petroleum ether 2:1), 
furnishing the title compound. i3 C NMR (DMSO-d 6 ) 5 191.6, 164.8, 159.4, 158.7 (dd), 

25 155.7 (dd), 149.2, 133.8, 133.6, 131.7, 129.1, 128.4, 126.5, 126.4 (dd), 124.7, 124.2 
(dd), 114.8, 111.9 (dd), 111.8, 111.7, 105.0 (dd), 80.8, 56.0, 26.4 

Example 238: 

3-r2-Chloro-4-r2,4-difluorO'PhenvlaminoVbenzovn-/V-methoxv-4'methyl -benzamide 

30 (compound 338^ 

Compound 424 (50 mg, 0.12 mmol) and /V-methylhydroxylamine hydrochloride (21 
mg, 0.25 mmol) were treated as described for compound 337. Flash chromatography 
(ethyl acetate/petroleum ether: graduated from 67/33 to 100/0) provided the title 
compound. 13 C NMR (DMSO-d 6 ) 6 194.5, 158.8 (dd), 155.8 (dd), 149.5, 140.1, 139.5, 

35 133.8, 133.7, 131.2, 129.4, 128.8, 126.9, 126.5 (dd), 126.2, 124.1 (dd), 114.8, 111.9 
(dd), 111.8, 105.0 (dd), 63.2, 19.6 
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Example 339: 

N-Butoxy-3-r2-chloro-4-(2.4-dlfiuoro'phenylam!noVbenzoyn-4-methyl-benzamtde 
(compound 339) 

5 Compound 424 (100 mg, 0.25 mmol) and O-butyl-hydroxylamine (63 mg, 0.50 mmol) 
were treated as described for compound 337. Flash chromatography (ethyl 
acetate/petroleum ether: graduated from 20/80 to 60/40) provided the title compound. 
13 C NMR (CDCI 3 ) 6 195.4, 165.9, 159.3 (dd), 155.7 (dd) # 148.3, 142.0, 139.8, 135.4, 
133.8, 131.7, 129.5, 129.1, 128.6, 127.7, 124.6 (dd), 124.1 (dd), 116.2, 112.8, 111.7 
10 (dd), 105.0 (dd), 76.9, 30.1, 20.4, 19.1, 13.8 

Example 240: 

3-r2-Chloro-4-(2,4-difluoro-phenvIa minoVbenzovn-/V-cvclohexylmethoxy-4-methyl- 
benzamide (compound 340) 

15 Compound 424 (50 mg, 0.12 mmol) and Ocyclohexyl-hydroxylamine (42 mg, 0.25 
mmol) were treated as described for compound 337. Flash chromatography (ethyl 
acetate/ petroleum ether: graduated from 67/33 to 100/0) provided the title compound. 
X H NMR (CDCI3) 5 8.68 (bs,lH), 7.72 (bd,lH), 7.66 (bs,lH), 7.43 - 7.28 (m,3H), 7.00 - 
6.82 (m,3H), 6.75 (dd,lH), 5.94 (bs,lH), 3.80 (d,2H), 2.44 (s,3H), 1.89 - 1.56 

20 (m,6H), 1.35 - 1.09 (m,3H), 1.07 - 0.84 (m,2H) 

Example 241: 

3-r2-Chloro-4-(2 f 4-difluoro-phenviamino)-benzoviV4-methvl-/V-f2-methyl-thiazol-4- 
vlmethoxyVbenzamide fcompound 341) 

25 Compound 424 (50 mg, 0.12 mmol) and 0-(2-Methyl-thiazol-4-ylmethyl)- 

hydroxylamine (36 mg, 0.25 mmol) were treated as described for compound 337. Flash 
chromatography (ethyl acetate/petroleum ether: graduated from 67/33 to 100/0) 
provided the title compound. l H NMR (CDCI 3 ) 6 10.0 - 9.0 (bs,lH), 7.76 (dd,lH), 7.67 
(d,lH), 7.42 - 7.30 (m,3H), 7.15 (s,lH), 7.00 - 6.84 (m,3H), 6.75 (dd,lH), 5.98 

30 (bs,lH), 5.04 (s,2H), 2.64 (s,3H), 2.45 (s,3H) 

Example 242: 

N-benzvloxv-3"r2-chloro-4- r2.4-difluoro-phenylaminoVbenzoyn-4-methyl-benzamide 
(compound 342) 

35 Compound 424 (100 mg, 0.25 mmol) and O-benzyl-hydroxylamine (80 mg, 0.50 mmol) 
were treated as described for compound 337. Flash chromatography (ethyl 
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acetate/petroleum ether: graduated from 80/20 to 60/40) provided the title compound. 
13 C NMR (CDCI 3 ) 5 195.3, 165.8, 159.3 (dd), 155.7 (dd), 148.2, 142.2, 139.8, 135.4, 

135.1, 133.8, 131.7, 129.4, 129.1, 128.9, 128.7, 127.8, 124.6 (dd), 124.1 (dd), 

116.2, 112.8, 111.7 (dd), 105.0 (dd), 78.5, 20.4 

5 

Example 243: 

3-r2-Chloro-4-(2,4-difluoro-phenvlamino>benzovn-A(-(4-methoxv-benzvloxYV4- 
methyl-benzamide (compound 343) 

Compound 424 (100 mg, 0.25 mmol) and 0(4-methoxy- benzyl) -hydroxyla mine (65 
10 mg, 0.34 mmol) were treated as described for compound 337. Flash chromatography 
(ethyl acetate/petroleum ether: graduated from 80/20 to 60/40) provided the title 
compound. 13 C NMR (CDCI 3 ) 8 195.3, 165.6, 160.1, 159.3 (dd), 155.7 (dd), 148.2, 
142.1, 139.7, 135.3, 133.8, 131.7, 131.1, 129.4, 129.1, 128.6, 127.8, 127.2, 124.6 
(dd), 124.2 (dd), 116.2, 114.1, 112.8, 111.6 (dd), 105.0 (dd), 78.0, 55.3, 20.4 

15 

Example 244: 

3-r2-Chloro>4-(2 > 4-dlfiuoro-phenvlaminoVbenzovn-4-methvl-benzoic acid N'.N'- 
dimethyl-hydrazide (compound 3441 

Compound 424 (50 mg, 0.12 mmol) and /V,W-dimethyl-hydrazine (19 pL, 0.25 mmol) 
20 were treated as described for compound 337. Flash chromatography (ethyl 

acetate/petroleum ether: graduated from 67/33 to 80/20) provided the title compound. 
13 C NMR (DMSO-d 6 ) 8 194.7, 163.2, 158.9 (dd), 155.9 (dd), 149.6, 139.6, 139.5, 
133.9, 133.8, 131.3, 131.0, 129.1, 127.2, 126.7 (dd), 126.3, 124.2 (dd), 114.9, 112.0 
(dd), 111.9, 105.1 (dd), 46.1, 19.6 

25 

Example 245: 

3-r2-Chloro-4"(2 r 4-difluoro-phenvlaminoVbenzovl1-4-methyl-/V-morpholin-4-yl- 
benzamide (compound 345) 

Compound 424 (50 mg, 0.12 mmol) and /V-amino-morpholine hydrochloride (35 mg, 
30 0.25 mmol) were treated as described for compound 337. Flash chromatography (ethyl 
acetate/petroleum ether: graduated from 67/33 to 100/0) provided the title compound. 
l3 C NMR (DMSOd 6 ) 8 194.5, 168.2, 158.9 (dd), 155.8 (dd), 149.5, 139.1, 138.2, 
133.7, 133.7, 132.9, 131.3, 129.3, 127.5, 126.5 (dd), 126.5, 124.3 (dd), 114.8, 112.0 
(dd), 111.9, 105.1 (dd), 66.0, 19.7 

35 

Example 246: 
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3_-r2-Chloro-4-(2.4-difluoro-phenyla minoVb^ 
(compound 346) 

Compound 424 (202 mg, 0.50 mmol) and 0-[(dimethyl-t-butyl)silyl]-hydroxylamine 
(148 mg, 1.01 mmol) were treated as described for compound 337. Flash 
5 chromatography (ethyl acetate/petroleum ether: graduated from 67/33 to 100/0) 
provided the title compound. 13 C NMR (DMSO-d 6 ) 5 194.6, 162.9, 158,8 (dd), 155.8 
(dd), 149.4, 139.5, 139.1, 133.6, 131.1, 130.3, 128.7, 127.0, 126.5 (m), 126.4, 124.1 
(dd), 114.8, 111.9 (dd), 111.8, 105.0 (dd), 19.6 

10 Preparation 134: 

4-f4-B romo-?-chloro-benzovn-3-methvl-benzoic acid methvl ester (compound 534^ 
4-Iodo-3-methyl-benzoic acid methyl ester (0.83 g, 3.00 mmol) and compound 440 
(0.75 g, 3.00 mmol) were treated as described for compound 525. Flash 
chromatography (ethyl acetate/petroleum ether 1:15) provided the title compound as a 

15 white solid. 

Preparation 135: 

4"r2-Chloro-4-(2 > 4-difluoro-phenvla minoVbenzovl1-3-methvl-benzoic acid methvl ester 
(compound 535^ 

20 Compound 534 (184 mg, 0.50 mmol) and 2,4-difluoroaniline (0.066 mL, 0.65 mmol) 
were treated as described for compound 529. Flash chromatography (ethyl 
acetate/petroleum ether: graduated from 0/100 to 20/80) gave the title compound. 

Example 247: 

25 4-r2-Chloro-4-(2,4-di11uoro-phenvlaminoVbenzo vn-/V-(2-hvdroxv-ethvlV3--methyl- 
benzamide (co mpound 347) 

A mixture of compound 535 (127 mg, 0.30 mmol) and K 2 C0 3 (63 mg, 0.45 mmol) In 
ethanolamine/CH 3 CN 1:1 (4 mL) was stirred at room temperature for 18 h. The 
reaction mixture was then poured into H 2 0 and extracted three times with ethyl 

30 acetate. The combined organic phases were washed with brine, dried over MgS0 4 , and 
concentrated in vacuo. The residue was purified by chromatography (ethyl 
acetate/petroleum ether 5:1), furnishing the title compound as a yellow solid. 13 C NMR 
(CD 3 OD) 8 197.7, 169.8, 161.2 (dd), 158.0 (dd), 151.7, 144.0, 138.5, 137.5, 136.4, 
135.1, 131.0, 130.0, 128.2, 127.7 (dd), 125.8 (dd), 125.7, 116.5, 113.0, 112.7 (dd), 

35 105.8 (dd), 61.6, 43.7, 20.3 
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Example 248: 

r2-Chloro-4-(2.4-difluoro-phenYlam 
phenyl Vmethanone f compound 348) 

Compound 495 (0.132 g, 0.27 mmol) was dissolved In dry 1,4-dioxan (1.5 mL) In a 
5 screw cap vessel under an argon atmosphere. Tri(2-furyl)phosphine (0.013 g, 0.05 
mmol) and trls(dibenzylldeneacetone)dipalladium(0) (0.007 g, 0.008 mmol) were 
added and shaken. (E)-3-(tri-n-butyltin)prop-2-en-l-ol (0.104 g, 0.3 mmol) was added 
and the reaction mixture was heated under an argon atmosphere at 100 °C for 16 h on 
a shaking table. CH 3 CN was added to the reaction mixture and the solution was washed 
10 three times with petroleum ether. The acetonitrile phase was concentrated in vacuo and 
purified by flash chromatography using a gradient of EtOAc/petroleum ether (40-60) 
1:3 -> 3:1 as the eluent. This afforded the title compound as yellow oil. 

Example 249: 

15 4-r3--r2-Chloro-4-(2.4-difluoro-phenylamino)"benzoyl1-4-methyl-benzoylamino>- 
thlophene-3-ca rboxvlic acid methvl ester f com pound 349V 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 4-amino-thiophene-3-carboxylic acid methyl ester (0.5 mmol) and compound 439 
(0.5 mmol). Purification was done by flash chromatography to afford the title 
20 compound as foam. 13 C NMR (CDCI 3 ) 6 195.6, 164.8, 163.9, 159.1 (dd), 155.5 (dd), 
147.9, 142.4, 139.7, 136.5, 135.2, 133.6, 132.6, 131.9, 131.3, 129.1, 128.9, 128.6, 
124.4 (dd), 124.2 (dd), 121.6, 116.3, 113.0, 111.6 (dd), 110.8, 104.9 (dd), 52.1, 20.5 

Example 250: 

25 3-r2-Chloro-4-(2.4-difluoro-phenvlaminoVbenzovn-/V-furan-2-vlmethvl-4-methvl- 
benzamide (compound 350) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using furan-2-yl-methylamlne (0.5 mmol) and compound 439 (0.5 mmol). Purification 
was done by flash chromatography to afford the title compound as foam. 13 C NMR 
30 (CDCI 3 ) 6 195.6, 166.4, 159.2 (dd), 155.6 (dd), 151.0, 148.2, 142.4, 141.6, 139.8, 

135.3, 133.7, 131.6, 128.9, 128.8, 127.8, 124.5 (dd), 124.2 (dd), 116.2, 112.8, 111.6 
(dd), 110.5, 107.8, 105.0 (dd), 37.0, 20.4 

Example 251; 

35 3-r2-Chloro-4-(2,4-dlfluoro-phenvlaminoVbenzoyn-/V-(3-methoxy-phenvn-4-methyN 
benzamide (compound 351) 
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The reaction was carried out similarly as described in the preparation of compound 120, 
using 3-methoxy-phenylamlne (0.5 mmol) and compound 439 (0.5 mmol). Purification 
was done by flash chromatography to afford the title compound as foam. 13 C NMR 
(CDCI 3 ) 6 195.5, 165.0, 160.2, 159.3 (dd), 155.7 (dd), 148.3, 141.8, 139.9, 139.1, 
5 135.4, 133.8, 132.3, 131.8, 129.7, 129.0, 128.5, 127.7, 124.6 (dd), 124.1 (dd), 
116.2, 112.8, 112.3, 111.6 (dd), 110.6, 105.9, 105.0 (dd), 55.3, 20.4 

Example 252: 

2^3-r2-Chloro-4-(2.4-difiuoro-phenvlamlnoVbenzovn-4-methvl-be nzovlamino-y- 
10 benzoic acid methvl ester (compound 352^ 

The reaction was carried out similarly as described in the preparation of compound 120, 

using 2-amino-benzoic acid methyl ester (0.5 mmol) and compound 439 (0.5 mmol). 

Purification was done by flash chromatography to afford the title compound as foam. 

13 C NMR (CDCI3) 5 195.6, 169.0, 164.9, 159.1 (dd), 155.5 (dd), 147.8, 142.4, 141.7, 
15 139.6, 135.2, 134.8, 133.6, 132.3, 131.9, 130.9, 129.3, 129.1, 129.0, 124.4 (dd), 

124.2 (dd), 122.7, 120.4, 116.3, 115.2, 113.0, 111.6 (dd), 104.9 (dd), 52.4, 20.6 

Example 253: 

3"-r3-r2"Chl oro-4-(2.4-difluoro-phenvlaminoVbenzoyl]-4-methvl-benzovlaminoV 

20 thiophene-2-carboxvlic acid methyl ester (compound 353) 

The reaction was carried out similarly as described in the preparation of compound 120, 
using 3-amino-thiophene-2-carboxyllc acid methyl ester (1.0 mmol) and compound 439 
(0.5 mmol). Purification was done by flash chromatography to afford the title 
compound as foam. 13 C NMR (DMSO-d 6 ) 5 194.2, 163.9, 162.4, 158.8 (dd), 155.7 (dd), 

25 149.6, 143.7, 141.4, 139.8, 133.8, 133.7, 133.3, 131.9, 130.6, 128.7, 127.5, 126.5 
(dd), 126.0, 124.1 (dd), 121.9, 114.8, 112.0 (dd), 111.9, 105.0 (dd), 52.1, 19.7 

Example 254: 

4-^3>r2-Chloro-4-(2 f 4-dif|uoro-phenvlaminoVbenzoyl V 4-methvl-benzoviamino^- 

30 thiophene-3-carboxvlic acid (compound 354) 

To a suspension of compound 349 (75 mg, 0.14 mmol) in methanol (5 mL) was added 
water (0.5 mL) followed by lithium hydroxide (17 mg, 0.7 mmol). The mixture was 
then stirred at reflux for 30 min. The reaction mixture was made acidic (pH = 5) by 
slowly addition of HCI (IN), and then poured into a mixture of EtOAc/water. The 

35 aqueous phase was extracted with more EtOAc. The organic phases were combined, 

dried (MgS0 4 ), filtered, and concentrated in vacuo to afford the title compound as solid. 
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13 C NMR (DMSO-d 6 ) 8 194.3, 165.6, 162.6, 158.8 (dd), 155.8 (dd), 149.6, 140.7, 
139.9, 135.8, 133.9, 133.8, 131.8, 131.0, 128.2, 127.0, 126.5 (dd), 126.0, 124.0 
(dd), 122.6, 114.8, 112.1, 112.0 (dd), 111.9, 110.8, 105.0 (dd), 19.6 

5 Example 255: 

2- f3-r2-Chloro-4-(2,4-difluoro-phenylam 
benzoic acid (compound 355) 

The reaction was carried out similarly as described in the preparation of compound 354, 
using compound 352 (0.5 mmoi). The title compound was obtained as solid. 13 C NMR 
10 (DMSO-d 6 ) 5 194.3, 169.9, 163.7, 158.8 (dd), 155.8 (dd), 149.6, 140.8, 140.6, 140.0, 
134.0, 133.9, 133.8, 131.9, 131.7, 131.1, 128.5, 127.2, 126.6 (dd), 125.9, 124.0 
(dd), 122.9, 119.9, 117.0, 114.9, 112.0 (dd), 111.9, 105.0 (dd), 19.6 

Preparation 136: 

15 2--f3-r2-Chloro>-4-r2.4-difluoro-Dh enviamino)-benzovl1-4-methvl-benzoYlamino>- 
benzovl chloride (compound 536^ 

A suspension of compound 355 (68 mg, 0.13 mmoi) in toluene (2 mL) was added 
thionyl chloride (19 nl_, 0.26 mmo!) and then refluxed for 2 h. The reaction mixture was 
concentrated in vacuo to afford the title compound without any further purification. 

20 

Example 256: 

3- r2-Chloro-4-f2,4-difluoro>phenvlaminoVbenzoylV/V-r2--(2-hydroxv-ethvlcarbamoylV 
phenvn-4-methvl-benzamide (compound 356) 

The reaction was carried out similarly as described in the preparation of compound 120, 
25 using 2-amino-ethanol (0.26 mmoi) and compound 536 (0.13 mmoi). Purification was 
done by flash chromatography to afford the title compound as foam. 13 C NMR (CDCI 3 ) 5 
195.8, 169.9, 164.8, 159.0 (dd), 155.4 (dd), 147.9, 142.2, 139.8, 139.5, 135.2, 
133.6, 132.8, 132.2, 131.9, 129.1, 128.9, 126.7, 124.5 (m), 124.1 (m), 123.0, 121.5, 
120.2, 116.4, 113.0, 111.6 (dd), 104.9 (dd), 61.8, 42.5, 20.5 

30 

Example 257: 

3--r3-r2-Chioro«4-r2.4-difiuoro- phenvlaminoVbenzovn-4-methvl-benzovlamino'i- 
thiophene-2-carboxylic acid (2-hvdroxv-ethyl) -amide (compound 357^ 
A solution of compound 353 (124 mg, 0.23 mmoi) in acetonitrile (2.0 mL) and 2- 
35 amino-ethanol (0.50 mL) was added K 2 C0 3 (50 mg, 0.36 mmoi) and stirred for 18 h at 
RT. The reaction mixture was poured into a mixture of EtOAc/water. The aqueous 
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phase was extracted with more EtOAc. The organic phases were combined and 
concentrated on silica gel in vacou. Purification was done by flash chromatography 
eluting with mixtures of MeOH/DCM to afford the title compound. 13 C NMR (DMSO-d 6 ) 5 
193.8, 163.5, 161.5, 158.2 (dd), 155.2 (dd), 149.0, 141.8, 140.5, 139.3, 133.2, 
5 133.2, 131.3, 130.5, 128.5, 127.8, 127.1, 125.9 (dd), 125.6, 123.6 (dd), 121.1, 
114.3, 113.3, 111.4 (dd), 111.4, 104.5 (dd), 58.8, 41.3, 19.2 

Preparation 137: 

3-(2-Chioro-4-nitro-ben?QyQ-4-nriQt;hyl-benzonitrile (compound 537) 
10 A dry flask was charged with 3-iodo-4-methyl-benzonltrile (5.15 g, 21.2 mmol) and the 
flask was evaporated and then filled with argon and this process repeated twice. Dry 
THF (15 mL) was added, and the solution cooled to -35 °C; then isopropylmagnesium 
chloride (10.6 mL, 2.0 M in diethyl ether, 21 mmol) was added slowly over 20 min 
keeping the temperature below -35 °C. On completion of the addition the reaction 
15 mixture was stirred at -35 °C for 30 min. A THF solution of ZnCl 2 (3.61 g, 26.5 mmol, 
1.0 M) was added dropwise over 20 min. The reaction mixture was stirred at 0 °C for 
20 min; then 2-chloro-4-nitro-benzoyl chloride (4.9 g, 22.3 mmol) and Cu(OAc) 2 (85 
mg, 0.42 mmol) were added and the reaction mixture was allowed to warm to room 
temperature. After 16 h the reaction mixture was poured into a mixture of 
20 EtOAc/water, then shaken and separated. The aqueous phase was extracted with more 
EtOAc. The organic phases were combined, dried (MgS0 4 ), filtered, and concentrated in 
vacuo to afford the crude product. The crude product was purified by flash 
chromatography using EtOAc/petroleum ether (40-60) 1:6 followed by 1:4 as the 
eluent to give the title compound as yellow solid. 

25 

Preparation 138: 

3-r4-Amino-2-chloro-benzovlV4-methyl -benzonitrile (compound 538) 
A mixture of compound 537 (1.05 g, 3.49 mmol) and stannous chloride dihydrate (3.31 
g, 17.46 mmol) in absolute ethanol (20 mL) was heated to reflux. After 90 min the 
30 solution was cooled to RT and then poured into a mixture of ice/aqueous IMaOH 

(7N)/EtOAc. The aqueous phase was extracted with more EtOAc followed by DCM. The 
organic phases were combined, washed with brine, dried (MgS0 4 ), filtered and 
concentrated in vacuo. The crude product was purified by flash chromatography using 
EtOAc/petroleum ether 1:2 as the euent to give the title compound as yellow solid. 

35 

Preparation 139: 



WO 2005/009940 



PCT/DK2004/000490 



206 

3-r2-ChlQro-4-(4-fluoro-2-me^ 
fcompoupd 539) 

A screw-capped vial (8 mL) was charged with compound 538 (100 mg, 0.37 mmol) in 
1,4-dioxane (2 mL), 2-bromo-5-f!uoro-toIuene (55 \iL, 0.44 mmol), Cs 2 C0 3 (169 mg, 
5 0.52 mmol), Pd 2 (dba) 3 (9 mg, 0.009 mmol), and rac-BINAP (9 mg, 0.014 mmol). The 
tube was capped with a rubber septum, flushed with argon for 5 min, and then stirred 
at 100 °C for 18 h. The reaction mixture was allowed to cool to room temperature, and 
then poured into a mixture of water and EtOAc. The aqueous phase was extracted twice 
with more EtOAc. The combined organic phases were washed with brine, dried 
10 (MgS0 4 ), filtered and concentrated in vacuo. The crude product was purified by 

chromatography eluting with EtOAc/ petroleum ether 1:3 to afford the title compound 
as light brown oil. 

Example? 258: 
15 r2-Chloro-4-f4-fluoro-2-methyl-phenYte^^ 
phenvll-methanone (compound 358^ 

To a screw-capped vial with a magnetic stirrer were added compound 539 (100 mg, 
0.26 mmol), TBAFH 2 0 (41 mg, 0.13 mmol) and TMSN 3 (105 *iL, 0.80 mmol) and THF 
(0.3 mL), and the resulting mixture were heated under vigorous stirring at 85 °C for 18 

20 h. The reaction mixture was allowed to cool to room temperature, and then poured into 
a mixture of HC1 (IN) and EtOAc. The aqueous phase was extracted with more EtOAc. 
The combined organic phases were washed with brine, dried (MgS0 4 ), filtered and 
concentrated in vacuo. The crude product was purified by chromatography eluting with 
DCM/ MeOH/CH 3 COOH 100:2.5:0.25 to afford the title compound as yellow foam. 13 C 

25 NMR (DMSO-d 6 ) 8 193.9, 159.5 (d), 154.8, 151.1, 140.7, 139.4, 136.2 (d), 134.4, 
134.3, 132.1, 128.5, 127.1 (d), 126.4, 124.7, 121.8, 117.4 (d), 114.1, 113.5 (d), 
111.1, 19.5, 17.6 

Preparation 140: 

30 (5-Bromo-2-methvl-DhenvlVf2-chloro-4-nitro-phenvlVmethanone (compound 540^ 
A dry flask was charged with 4-bromo-2-iodo-l-methyl-benzene (6.85 g, 23.1 mmol) 
and the flask was evaporated and then filled with argon and this process repeated 
twice. Dry THF (20 mL) was added, and the solution cooled to -35 °C; then 
isopropylmagnesium chloride (11.5 mL, 2.0 M in diethyl ether, 23 mmol) was added 

35 slowly over 40 min keeping the temperature below -35 °C. On completion of the 

addition the reaction mixture was stirred at -35 °C for 30 min. A THF solution of ZnCI 2 
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(3.93 g, 28.9 mmol, 0.7 M) was added dropwise over 20 min. The reaction mixture was 
stirred at 0 °C for 20 min; then 2-chloro-4-nitro-benzoyl chloride (5.33 g, 24.2 mmol) 
and Cu(OAc) 2 (92 mg, 0.46 mmol) were added and the reaction mixture was allowed to 
warm to room temperature. After 16 h the reaction mixture was poured into a mixture 
5 of EtOAc/water, then shaken and separated. The aqueous phase was extracted with 
more EtOAc. The organic phases were combined, dried (MgS0 4 ), filtered, and 
concentrated in vacuo to afford the crude product. The crude product was purified by 
flash chromatography using EtOAc/ petroleum ether 1:14 as the eluent to give the title 
compound as almost white solid. 

10 

Preparation 141: 

r4-Amino-2-chlorO"Ohenyn-(5"bromO"2-methyi-phenylVmethanone (compound 541) 
The reaction was carried out similarly as described in the preparation of compound 538, 
using compound 540 (5.64 mmol) as the nltro compound. Purification was done by 
15 flash chromatography to afford the title compound as yellow solid. 

Preparation 142: 

(5-Bromo-2-methyi-phenvlVr2-chloro-4-(2-nitro"phenylaminoVphenyl1-methanone 
(compound 542) 

20 A solution of compound 541 (1.42 g, 4.37 mmol) and l-fluoro-2-nitrobenzene (0.42 
mL, 4.0 mmol) in DMSO (10 ml_) was slowly added potassium tert-butoxide (992 mg, 
8.84 mmol) under stirring. After 20 h at RT the reaction mixture was poured into a 
mixture of EtOAc/water. The aqueous phase was extracted with more EtOAc. The 
organic phases were combined, dried (MgS0 4 ), filtered, and concentrated in vacuo to 

25 afford the crude product. The crude product was purified by chromatography eluting 
with EtOAc/petroleum ether 1:8 to afford the title compound as orange solid. 

Preparation 143: 

r4-(2'Amino-phenylamino)-2-chloro-phenylV(5^bromo-2-methyl-phenyl)-methanone 
30 (compound 543 

The reaction was carried out similarly as described in the preparation of compound 538, 
using compound 542 (2.36 mmol) as the nitro compound. Purification was done by 
flash chromatography to afford the title compound as yellow solid. 

35 Preparation 144: 
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r4-(2-Amino-phenylaminoV2-chloro-phenylH2-m eto^^ 
phepyQ-methanone (compound 544) 

In a screw-capped vial (8 mL) was placed dry degassed triethylamine (3.0 mL) and a 
magnetic stirrer under argon. Compound 543 (200 mg, 0.48 mmol), Pd 2 (dba) 3 (9.0 mg, 
5 0.01 mmol), trlphenyl phosphine (13 mg, 0.048 mmol), Cul (2 mg) and ethynyl- 
trl methyl -si lane (66 \iL, 0.48 mmol) were added to the vial and the reaction mixture 
was heated under vigorously stirring at 90 °C for 20 h. The cooled reaction mixture was 
filtered through Decalite and concentrated in vacuo, The crude product was purified by 
continuous gradient flash chromatography using EtOAc/petroleum ether (40-60) (v:v= 
10 5:95 to 30:70) as the eluent to afford the title compound as yellow foam. 

Example 259: 

[4-(2-Amino-phe nylamino)-2-qhloro-phenyl1-(5-ethyny|-2-methyl-phenyl)-met;hanone 
(compound 359) 

15 A mixture of compound 544 (59 mg, 0.14 mmol) and K 2 C0 3 (28 mg, 0.20 mmol) in 
methanol (1.0 mL) was stirred at RTfor 3 h. The reaction mixture was poured into a 
mixture of EtOAc/water. The aqueous phase was extracted with more EtOAc. The 
organic phases were combined, dried (MgS0 4 ), filtered, and concentrated in vacuo to 
afford the title compound without any further purification. 13 C NMR (CDCI 3 ) 5 195.5, 

20 149.9, 142.9, 139.8, 138.5, 135.5, 133.9, 132.6, 131.3, 127.8, 127.4, 127.0, 125.1, 
119.3, 119.2, 116.4, 115.4, 111.8, 83.0, 20.3 

Example 260; 

[4-(2-Amino-phenvlaminoV2-chloro-phenvl')-f2-methyl-5-f l-f2-(tetrahydro-pyran-2- 
25 yloxvVethvn-lH-ri.2.31trlazol-4-vl>-Dhenvn-methanone (compound 360^ 

To a screw-capped vial with a magnetic stirrer were added compound 359 (25 mg, 0.07 
mmol), 2-(2-azido-ethoxy)-tetrahydro-pyran (25 mg, 0.14 mmol) and EtOH (0.5 mL), 
followed by CUSO4 H2O (0.3 mg) and an aqueous solution of sodium-L-ascobate (200 
nL, 0.2 mmol, 1M). The reaction mixture was stirred at RT for 3 h and then at 40 °C for 
30 30 min. The reaction mixture was concentrated on silica gel and purified by continuous 
gradient flash chromatography using EtOAc/petroleum ether (40-60) (v:v= 50:50 to 
100:0) as the eluent to afford the title compound as yellow foam. 13 C NMR (CDCI 3 ) 8 
196.1, 149.9, 147.0, 142.9, 140.2, 137.4, 135.5, 134.1, 131.7, 128.1, 127.7, 127.6, 
127.0, 126.3, 125.2, 120.8, 119.1, 116.4, 115.4, 111.8, 99.1, 65.7, 62.4, 50.5, 30.4, 
35 25.2, 20.1, 19.4 
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E^amplQ 261: 

r4>r2-Amino-DhenvlaminoV2-chloro-phenvlV^5-ri-f2-hvdroxv-ethvn-lH- 
ri,2.31tr!azol-4-vlV2-methvl-phenvl>-methanone rcompound 3611 
A solution of compound 360 (20 mg, 0.038 mmol) and toluene-4-sulfonic acid (11 mg, 
5 0.057 mmol) in MeOH (0.3 mL) was stirred at RT for 2 h. The reaction mixture was 
poured into a mixture of aqueous NaOH (2N) and EtOAc. The aqueous phase was 
washed with more EtOAc. The organic phases were combined and washed with brine, 
dried (MgS0 4 ), filtered and then purified by continuous gradient flash chromatography 
using EtOAc/petroleum ether (40-60) (v:v= 40:60 to 20:80) as the eluent to afford the 
10 title compound as solid. X3 C NMR (DMSO-d 6 ) 6 194.7, 151.0, 145.3, 143.3, 140.4, 

135.4, 134.0, 131.4, 128.3, 126.7, 126.5, 126.1, 124.7, 124.6, 124.4, 121.8, 116.8, 
115.8, 114.3, 111.3, 59.7, 52.3, 19.3 

Preparation 145: 

15 r2-Chloro-4-r2,4-difiuoro-phenylaminoVphenyl1-f2-methyl-5-trimethvlsilanvlethvnvl- 
phenyl)-methapone (compoMnd 545) 

In a screw-capped vial (8 mL) was placed dry degassed triethylamine (4.0 mL) and a 
magnetic stirrer under argon. Compound 495 (100 mg, 0.21 mmol), Pd 2 (dba) 3 (3.8 
mg), triphenyl phosphine (5.4 mg, 0.02 mmol), Cul (1 mg) and ethynyl-trimethyl- 
20 silane (29 yL, 0.21 mmol) were added to the vial and the reaction mixture was heated 
under vigorously stirring at 90 °C for 20 h. The cooled reaction mixture was filtered 
through Decalite and concentrated in vacuo. The crude product was purified by 
continuous gradient flash chromatography using EtOAc/petroleum ether (40-60) (v:v= 
0:100 to 10:90) as the eluent to afford the title compound as foam. 

25 

Example 262: 

r2-Chloro-4-r2.4-difluoro-phenylamino)-phenyn-r5-ethynyl-2-methyl-phenyl)- 
methanone (compound 362) 

A mixture of compound 545 (36 mg, 0.08 mmol) and K 2 C0 3 (17 mg, 0.13 mmol) in 
30 methanol (3.0 mL) was stirred at RT for 3 h. The reaction mixture was poured into a 
mixture of EtOAq/water. The aqueous phase was extracted with more EtOAc. The 
organic phases were combined, dried (MgS0 4 ), filtered, and concentrated in vacuo. The 
crude product was purified by continuous gradient flash chromatography using 
EtOAc/petroleum ether (40-60) (v:v= 0:100 to 20:80) as the eluent to afford the title 
35 compound as foam. 13 C NMR (CDCI 3 ) 5 195.4, 159.2 (dd), 155.5 (dd), 147.8, 139.3, 
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138.8, 135.2, 134.2, 133.5, 132.9, 131.5, 129.2, 124.3 (dd), 119.4, 116.2, 112.8, 
111.6 (dd), 105.0 (dd), 82.9, 20.4 

Example 263: 

5 3-r2-ChlorO"4-f4~fluoro-DhenvlaminoVbenzovl1-4-methvhbenzoic acid hvdrazide 
(compound 363) 

A mixture of compound 451 (100 mg, 0.25 mmol) and hydrazine hydrate (0.12 mL, 2.5 
mmol) in methanol (5 mL) was stirred at reflux for 24 h. The reaction mixture was 
concentrated on silica gel in vacuo. The crude product was purified by flash 
10 chromatography using MeOH/DCM 2:98 as the eluent to afford the title compound as 
yellow foam. 13 C NMR (CDCI 3 ) 5 195.5, 167.8, 159.7 (d), 149.2, 141.9, 139.9, 135.7 
(d), 135.4, 133.9, 131.7, 129.9, 128.9, 127.7, 127.5, 124.3 (d), 116.5 (d), 115.6, 
112.3, 20.4 

15 Example 264: 

3-r2-Chloro-4"(2.4'dlfiuoro»bhenvlaminoVbenzovl1-4"methvr-benzoic acid hydrazide 
f compound 364) 

A mixture of compound 423 (1.00 g, 2.4 mmol) and hydrazine hydrate (1.17 mL, 24 
mmo!) in methanol (40 mL) was stirred at reflux for 48 h. The reaction mixture was 

20 poured into a mixture of EtOAc/water. The aqueous phase was extracted with more 
EtOAc. The organic phases were combined and concentrated in vacuo. The crude 
product was purified by continuous gradient flash chromatography using MeOH/DCM 
(v:v= 5:95 to 10:90) as the eluent to afford the title compound as yellow foam. 13 C 
NMR (CDCI 3 ) 6 195.5, 167.8, 159.3 (dd), 155.7 (dd), 148.3, 142.0, 139.7, 135.3, 

25 133.7, 131.8, 129.9, 129.0, 128.6, 127.7, 124.6 (dd), 124.2 (dd), 116.1, 112.8, 111.6 
(dd), 105.0 (dd), 20.4 

Example 265: 

1^3-r2~Chloro-4"(2.4-difluoro-phenvl aminoVbenzovn-4-methvl-benzoyl>--4-ethyh3> 

30 thio semic arbazide (compound 365) 

In a screw-capped vial (8 mL) was placed isothiocyanato-ethane (69 nL, 0.79 mmol), 
compound 364 (300 mg, 0.72 mmol), methanol (6 mL) and a magnetic stirrer. The 
reaction mixture was heated under stirring at 95 °C for 3 h. The cooled reaction mixture 
was filtered through Decalite and concentrated in vacuo. The crude product was 

35 purified by flash chromatography using THF/petroleum ether 2:3 as the eluent to afford 
the title compound as yellow foam. 13 C NMR (DMSO-d 6 ) 6 194.6, 181.3, 165.0, 158.8 



WO 2005/009940 



211 



PCT/DK2004/000490 



(dd), 155.8 (dd), 149.5, 140.3, 139.4, 133.8, 133.8, 130.9, 129.9, 129.7, 127.7, 
126.6 (dd), 126.2, 124.1 (dd), 114.8, 112.0 (dd), 111.7, 105.0 (dd), 38.4, 19.6, 14.4 

Example 266: 
5 f2-Chloro-4-(2.4-difluoro-phenylamino)-ph^ 

ylV2-methyl-phenyl1-methanone (compound 366) 

A mixture of compound 365 (122 mg, 0.24 mmol) and POCi 3 (29 nL, 0.32 mmol) In 
1,4-dioxane (1.0 mL) was stirred at 95 °C for 20 h. The reaction mixture was poured 
into a mixture of EtOAc/sat. aq. NaHC0 3 . The aqueous phase was extracted with more 

10 EtOAc. The organic phases were combined, dried (MgS0 4 ), filtered, and concentrated in 
vacuo. The crude product was purified by continuous gradient flash chromatography 
using EtO Ac/petroleum ether (40-60) (v:v= 20:80 to 50:50) as the eluent to afford the 
title compound as yellow solid 13 C NMR (DMSO-d 6 ) 6 194.4, 168.3, 158.8 (dd), 155.8 
(dd), 154.7, 149.5, 139.9, 137.9, 133.8, 133.7, 131.9, 128.4, 126.5 (dd), 126.2, 

15 125.7, 124.1 (dd), 114.8, 112.0 (dd), 111.8, 105.0 (dd), 39.6, 19.5, 14.1 

Preparation 146: 

3-f2-Chloro-4-r2.4-difiuoro-phenylamino)-benzoyn"4-methyl-benzonitrile (compound 
5461 

20 A flask was charged with compound 538 (500 mg, 1.85 mmol) in toluene (10 mL), 1- 
bromo-2,4-difluorobenzene (0.25 mL, 2.22 mmol), Cs 2 C0 3 (841 mg, 2.59 mmol), 
Pd(OAc) 2 (8 mg, 0.04 mmol), and 4,5-bis-diphenylphosphanyl-9,9-dimethyl-9H- 
xanthene (32 mg, 0.056 mmol). The flask was flushed with argon for 5 min, closed and 
then warmed slowly to 120 °C. The reaction vial was stirred at 120 °C for 24 h. The 

25 reaction mixture was allowed to cool to room temperature, and then filtered through 
Decalite. Concentration in vacuo gave the crude product. The crude product was 
purified by continuous gradient flash chromatography using EtOAc/petroleum ether 
(40-60) (v:v = 15:85 to 33:67) as the eluent to afford the title compound as brown 
foam. 

30 

Example 267: > 

r2-Chloro-4-r2,4-difluoro-phenvlaminoVphenvl1-r2-methvl-5-flH-tetrazol-5-ylV 
phenyll-methanone (compound 367) 

The reaction was carried out similarly as described in the preparation of compound 358, 
35 using compound 546 (0.84 mmol) as the nitrile. Purification was done by flash 

chromatography to afford the title compound as yellow solid. 13 C NMR (DMSOd 6 ) 5 
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194.2, 171.9, 158.9 (dd), 155.8 (dd), 149.7, 140.3, 139.7, 134.0, 133.9, 132.2, 

128.7, 126.6, 126.0, 124.0 (dd), 121.7, 114.8, 112.0 (dd), 111.8, 105.0 (dd), 19.6 

Example 268: 
5 3-^3-r2-Chloro-4-r2,4-difluoro-pte^ 

propionic acid ethyl ester (compound 368) 

A solution of potassium ethoxycarbonyl-acetate (136 mg, 0.80 mmol) in EtOAc (1.25 
mL) was cooled to 0 °C in an ice-bath. Triethyl amine (279 \iL, 2.0 mmol) and 
anhydrous magnesium chloride (91 mg, 0.96 mmol) was added to the solution and the 

10 mixture was stirred at 35 °C for 7 h. The reaction mixture was cooled to 0 °C and a 
solution of compound 439 (230 mg, 0.57 mmol) in EtOAc (1 mL) was added. The 
temperature was raised to RT and stirring was continued for 18 h. The reaction mixture 
was cooled to 0 °C and aqueous HCI (1.5 mL, 12%) was added slowly. The aqueous 
phase was separated and washed with EtOAc (10 mL). The organic phases were 

15 combined, washed with aqueous HCI (5 mL, 12%), aqueous NaHC0 3 (5 mL, 50%), 
water (5 mL) and brine (5 mL) and then dried (MgS0 4 ), filtered, and concentrated in 
vacuo. The crude product was purified by flash chromatography using DCM/petroleum 
ether 2:3 folloed by diethyl ether/petroleum ether 1:2 as the eluent to afford the title 
compound as yellow solid 13 C NMR (CDCI 3 ) 5 195.2, 191.6, 167.3, 159.3 (dd), 155.6 

20 (dd), 148.2, 144.2, 139.9, 135.4, 133.7, 133.6, 131.9, 130.5, 129.2, 128.7, 124.6 (d), 
124.2 (dd), 116.2, 112.9, 111.7 (dd), 105.0 (t), 61.5, 46.0, 20.7, 14.1 

Example 269: 

r2-Chloro-4-(2,4-difluoro-phenvlaminoVphenvn-r5-(4,5-dihvdro-oxazol-2-ylV2- 

25 methyl-phenyl]-methanone (compound 369^ 

To a suspension of compound 115 (400 mg, 0.90 mmol) in DCM (4.0 mL) was added 
thionyl chloride (229 nL, 3.15 mmol) at the resulting mixture was stirred at RT for 1 h. 
Ice-water was added to the reaction mixture followed by EtOAc. The organic phase was 
separated, washed with brine, dried (MgS0 4 ), filtered, and concentrated in vacuo. The 

30 crude product was purified by continuous gradient flash chromatography using 

EtOAc/petroleum ether (40-60) (v:v = 5:95 to 40:60) as the eluent to afford the title 
compound as foam. 13 C NMR (CDCI 3 ) 5 195.6, 164.0, 159.2 (dd), 155.5 (dd), 147.9, 
141.4, 139.5, 135.3, 133.7, 131.5, 130.2, 129.1, 128.9, 125.2, 124.3 (m), 116.2, 

112.8, 111.6 (dd), 105.0 (dd), 67.7, 54.9, 20.5 

35 

Example 270; 
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3-^2-Chloro-4-r2-(3-ethvl-u^ 
methvl-benzamide (c ompound 370^ 

To a solution of compound 112 (100 mg f 0.24 mmol) in dry pyridine (1 mL) was added 
ethyl isocyanate (28 nL, 0.35 mmol) under stirring. After 1 h the reaction mixture was 
poured into a mixture of EtOAc/water. The aqueous phase was extracted with more 
EtOAc. The organic phases were combined, dried (MgS0 4 ), filtered, and concentrated in 
vacuo to afford the crude product. The crude product was purified by continuous 
gradient flash chromatography eluting with EtOAc/MeOH (v:v = 100:0 to 98:2) to 
afford the title compound as yellow syrup. 13 C NMR (DMSO-d 6 ):5 194.6, 165.3, 155.0, 
151.1, 139.6, 139.3, 136.3, 133.9, 133.8, 131.7, 130.8, 128.8, 128.1, 127.1, 126.2, 
126.1, 125.3, 121.8, 120.2, 114.7, 111.4, 59.6, 42.1, 33.8, 19.5, 15.2 



